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ABSTRACT ' ^ ' . ^ 

This inistructor's guide, designed for use with the 
curriculum. Plant Operations for Wastewater Facilities, relpresents a 
two-year wastewater technology instructional program based on 
performance objectives designed to prepare undergraduate students to 
enter occupations in water and* wastewater treatment plant operations 
and maintenance. This document, part. C of five ps^rts, covers the. 
topics of Thickening, First Stage Digestion, Second Staa^^Digestion 
and Sludge' Conditioning. In this guide, the topics and i6"eas are « 
presented as a series of modules, organized around 16 general 
objectives common to air processes, ^he module begins with a 
statement of purpose which explains what the student will b^ " 
studying. Next, all the objectives of 'th^ module and code numbers 
keyed to a computerized list of instructional resources are listed. 
Also included in each module Jire a glossary of verbs and sections on 
learning and testing conditions, acceptable performance, instructor 
activity and* student activity. Recommendations on evaluation 
techniques are included. ,(BT) 
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Preface 



Sincfe 1970 Charles Coimty Community College, Clemson University, Greenville Techni- 
cal College and Linn-Benton Connnimity College have been working together to prepare 
\indergraduate students to enter occupations in water and wastewater treatment plant 
operations and maintenance. Through their eff'orts a two-year wastewater technology 
instructional program based on' performance objectives has been developed and imple-. 
mentfed. 

Through a g3?ant from the Environmental Protection 'Agency called Criteria for the 
EeUibHohment of To)0''Year Post High School Wastewater Technology Programs (CEWT) the 
four colleges set up program criteria and curriculum guidelj.nes which are available 
in two volumes: 

Program Implementation Procedures 

Volione ^11: Curx^iaulum Guidelines j ' Criteria for Establishment and Mainte- 
nance ofoTwo-Yeax* Post High School Wastewater Technology Programs ■ • 

r 

As a result of the implementation of the instructional progi^'am at Charles County 
^Community College, Greenville Technical College and Linn-Beiiton Community College, 
six guides for instructors based on the course descriptions in Plant Implementation 
Procedure's and the general -QTiterion behaviors of Volume II have been prepared. 
Plant Operation^ for Wastewah^ Facilities^ printed in five parts, is the second in 
the series which includes: \ 

\ Volume "I r Introduction to Environmental Technology 

Volume II Plant Operations for Wastewater Facilities 

Volume III Lc^oratory Control fop Wastewater Facilities 

Volume IV Management and Supervision Procedures for Wastewater Facilities 

Volume V Proeess^ Interaction .for Wastewater Facilities 

Volume VI Advanced Waste Treatment 

ACKN0WLEPGEMENT3 

\ 

Since the beginning of the project many persons at the four cooperating institutions, 
as well as outside consultants have participated in the development of this program. 
Their efforts which have provided source material for this guide .have' been acknowl- 
edged in the volumes to which they mad6 major contributions. Plant Operations for^ 
Wastewater Facilities has^ been written and produced -by: 

Technical Staff . 

K. C. Stoakes, Instructor,\ Environmental .Technology^ Department, Linn-Benton 
•<;ommunity College \ 



Iv 



John F. Wooley, Instructor, Environmental Technology Department, Linn-Benton 

Community College ' . ^ 
John W. Carnegie, Chairman of Qavirofimental Technology, y.nn-Benton .Community 

College * . 

Fred L. Delvecchio, Director of Operator Training, Environmental Systems 

Engineering, Clemsori University / 
John H. Austin, Professor and Head, Environmental Systems Engineering, 

Clerason University 

Editorial and Production Staff 

■ Ada Louise Steirer, Freelance Editor, Clemson, South Caroliim, 

Marie N. Sims, Project Secretary, Environmental Systems Engineering, Clemson 
. University 

Charlotte Holmes, Typing Services, Clemson, South Carolina 

Jan Willis, Editorial Assistant, Environmental Systems Engineering, Clemson . 

UniVersity <^ ' ^ \ 

Eleanor McLasky, lypist. Environmental Systems Engineering, Clemson 

University 

' Roma Norton, Typist, Environmental Systems Engineering, Clemson University 
Linda Flagg, Proofreader, Environmental Systems Engineering, Clemson 
University * . 



ERLC 



G - 



Table of Contents^ 



Page 



/ 



ill 
1 
3 
9 



PRJT'ACE 

PERFOHMANCE OBJECTIVES ^ .............. . 

INTRODUCTION TO I/ODULES OF INSTRUCTION/ . 

GLOSSARY OF VERBS 

MODULES OF INSTRUCTION . 

Coilaction . . ^. . . . . '. Part A 

ChlorinatioS Part A 

Screening and Grinding . Part, A 

Grit Removal Part A 

Primany, Sedimentation: Part A 

Trickling Filtration Part B 

Aeration Part B 

Secondary Sedimentation . ^. . . Part B 

Pond Stabilization ■ Part B 

Thickening . 13 

First Stage Digestion -3J. 

Second Stage Digestion . . . . ^ . .* 49 

Sludge Conditioning 69 

Sludge Dewatering 1 Part D, 

Sludge Dewatering > . Part D 

Solids Disposal ^ . . Part D 

Effluent Disposal . .'Part D 

Flow Measuremei^t ^ Part E 

Pumping and Piping . . Part E 

Electric Power ......... Part E 

Gas Power .• , . . . Part E 



Module 


1 


Mbdule 


2 . 


Module 


3 


Module 


A 


.MDdule 


5 


Module 


6 


Module 


7 


Mbdule 


8 


Modtile 


9 


Module 


10 


Module 


11 


Module 


12 


MQdule 


13 


Module 


14a 


Module 


14b 


Module 


15 


Mbdule 


16 


Module 


17 


MDdule 


18 


Module 


19 


Module 


20, 



ir - * 



VI 



GENERAL CRITERION 
BEHAVIOR CATEGORIES 



.GENERAL CRITERION 
BEHAVIORS 








OPERATION 




PROCEDURES 






101 



mister routine •ctlvltUs 
dtmnstratt ufety procedures 
recognize and correct abnormalities 
demonstrate safety procedures 
Ritsttr routiRt' actlvltits 
deronstrato safety procedures 
recognize and repair cnal functions 
Identify equipment parts 
demonstrate safety procedures 

7 

conduct sampling |^ analysts 
dflttrmint appropriate analyses 
evalutt results of analyses 

demonstrate safety procedures 
identify furte^on of process units 



Identify effect! of wastes 

Identify purpose of process units 

Identify appropriate sanplinQ locations 

relate need to processes 

recognize and cope with major disasters 

compare various process units V» 

prepare orders for service and-^arts 

determlno supplies needed 

prepare daily and monthly reports 

prepare annual reports 

prepare annual budgets 

hire employees 

orient new employees 

discipline employees 

discharge employees 

prqpiote professional growth 

Identify staffing needs 

Identify needed operational changes 

Identf^ needed capital Improvements 

explain plant operation to lay persons 

respond to "ot/tsldt" complaints 

If. 

promote plant expansion 
promote plant image 



Figure 1: Relationship o£ general criterion behaviors (performance objectives) to. 
the general categories and conposite modril plarit {(W) , 
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Performance Objectives 



When the trjaatment plant operatoro, edu- 
cators, conoultonts and representatives 
from pl^feoGional water pollution con- 
trol organlzationa came together to de- 
velop an effective instructional program, 
they recomnended the Mse of perfoiraance 
^or behavioral objectives because such 
objectives ^learly outline: 



1. What/thcL_ptudent is expected to 
do as b/ result of the instructional 
program. 

2. The. conditions under which the 
student shall do it. 

3. The standard of performance. 



COMPOSITE MODEL PI 

First, they developed a composite model 
plant (CMP) of twenty- two process units* 
which is really many wastewater treat- 
ment plants in one model- Such a mix 
of process units seldom occurs in a 
treatment plants but if a student be- 
comes competent in the operation and 
management of the CMP he should be able 
to perform successfully in any treatment 
plant. 



TASK ANALYSIS 

Next, to ensure that the materials wefre 
specifically tailored to what the oRera- 
tor does on the Job, a task analyst^ was 
conducted. , They found that the tasks 
whlc^ an operator performs fell^intO' 
seven general categories which were fur- 
ther divided into 37 tasks or general , 
behaviors. (See figure 1, page vi.) 
The tasks were organized under: 
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1. ^ Nonnal Operation Procedures. 
These Include routine operating ac- 
tivlties that do not vary, s^nifi- 
cantly frcS day to day and -Chat .are 
designed to keep the ^lant functlorf- 
ing within a normal range of values. 
For example, the employee conduc;t3 
routine samplings of the primary 
sludge and inspects pumping equip- 
ment and the wastestream to verify 
that the process is functioning 
properly. 

2. Abnormal Operation Procedures. 
These include activities of the 
plant employee that result from un- 

Ssual and undesirable conditions of 
^he wastestream. The abnormal pro- 
""cedures enable the plant employee to 
reqognize when the wastestream is 
abnormal and to return it to an ac- 
ceptable, normal condition. An ab- 
normal wastestream results when a 
normal operation procedure is not 
properly applied, a corrective main- 
tenance procedure is needed or' man- 
agement/supervisory procedures are 
poor. For example, the plant em- 
ployee should recog^iize that a black 
septic prlmry sludge sample is an 
abnormal condition of the waste- 
stream and take appropriate action. 

3* Preventive Maintenance Proce- 
dures. These Include routine main- 
tenance activities of the plant em- 
ployee which prevent major equipment 
breakdown and subsequent corrective 
maintenance. For example, the em- 
ployee would lubrlc^e bearings and 
other moving parts, replace worn 
cOTiponent.s and adjust components of 
the primry sludge pumps. 



4. Corrective' fjlaintenance Procedures, 
Thece include maintenance activities 
of the plant employee that usually re- 
sult from the break dpwn or malfunction 
of a unit of equipment or a conqponent. 
For example, the employee would notice . 
whether the prinary sludge pump is 
malfunctioning and know when and how 

to Correct the disorder -or when and 
how \o refer the problem to plant 
maintenance personnel. » ^ 

5. Laboratory Control Procedures. 
These include special and routine ac- 
tivities relating to laboratory anal- > 
ysis, the specification of sampling^ 
procedures and locations and the gen- 
eral management of the laboratory 
facilities. For example, the employee > 
would collect primary sludge samples - 
and conduct the analyses. 

6. Systems Interaction Procedures. 
These include activities of the plant - ^ 



employee which relate the functioning 
of specific units of equipment to 
other process units and to the sysfem 
as a whole. For example, the employee 
would determine how the effective 
functioning of the primary siudge 
pumps relates to <iig^ster performance. 

7. Management /Supervisory Procedures. 
These include activities relating to 
employment practices, record keeping, 
plant operation, policy and the estab- 
lishment of a constructive and real- 
istic rapport between the plant and 
the community it serves. For example, 
the employee would keep records on 
primary sludge pimiping,^keep an inven- 
tory of spare parts and evaluate the 
adequacy of maintenance procedures by 
sbift personnel. 

CURRICULUM DESIGN 

Af«ter deciding* what process equipment an 
operator must operate and maintain, and 
finding out what an operator does through 



the task analysis, they listed th^ ob-^. 
Jectives a student must master to suc- 
cessfully operate a treatment plant. 
For example, the student will describe 
and perform the normal inspection pro- 
cedure for the primary sedlmentration 
unit including frequency of inspection, 
conditions to look for/^d the actions 
he should take. 



INSTRUCTOR'S GU; 

The next stejrwas the design of man- 
uals to guifl^ the instructor. In the ' 
guides va^E^ed learrjdng activities and 
imagihatave innovations which produce 
more ,1/^ming than traditional teach- 
ing Hie thods are emphasized. The in- 
st^^lictional suggestions do not need to 
tre followed slavishly, but should be 
modified and improved as much as^pos- 
sible. 

The instructor's goal is to achieve 
the objectives of the curriculum by 
selecting activities which suit the 
student's needs and help him to master 
all the information and skills in the 
course. The most effective learning 
occurs when the studeilt is a partici- 
pant in the learning process, not a 
spectator. 

An instructor should use learning ac- 
tivities which approximate the situa- 
tions which the student will meet in 
the treatment plant. If it is not 
possible to teach in a treatment plant, 
aimu^ted situations should be ee^ up 
in tneiworkshop classroom so tmt 
the Qtudent can solve rather than dis- 
cusa^ problems. Group discussion stim- 
ulated by Vi^siuxl materials is an ef- 
fective learning technique. Lecturing, 
however, is inefficient. 'Because the 
student is not actively* involved dur- 
ing a lecture, the instructor should 
use lectures sparingly. 
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Introduction to Modules of hstmction 



In this inatinictor^s giiide the topics ^^^Etd 
ideas are presented as a series of mod- 
ules, organized around the general objec- 
tives stated in the course descriptions 
for Plant Operation I, II, III and IV 
and the In-Plant 'Practicum which are 
found in the Program Implementation Pro- 
oedureQ of the CEWT Program. Each mod- 
ule is designed to help the instructor 
plan a course of stuqly for the operation * 
of a treatment process using the CMP 
process unit, Eadh module is organized 
around sixteen objectives common to all 
processes. 

The modules in Plant Operations for 
Wastewater Faailities are arranged in the 
order in which the CMP process units oc- 
cur in the treatment plant. Each process 
is identified by a letter of the 'alphabet 
and the process unit is described in the 
heading of the module. If the instruc- 
•tor uses the mod\iles in consecutive order, 
he and his students will follow the treatr- 
ment of the wastestream from collection 
to its discharge into the receiving wa- 
ters. Each module is designed so it can 
* be used as a mlnicourse in a treatment 
process. Instructors are urged to group 
the modules to suit iiheir individual 
curriculum needs and instructional situa- 
tions. ^ ^ 

Material in the modules can easily b0 
" adapted for courses which upgrade the 
training of operator's in normal ppera- 
tion procedures, abnormal operation pro- 
cedures, preventive maintenance .proce- 
dures or corrective maintenance proce- 
dures by grouping the appropriate objec- 
tives from all the modules. For example, 
an instructor could develop a course 

.EBJC ' . ■ 



in corrective maintenance by grouping 
objectives 11 and. 12 from each module. 



INSTRUCTIONAL PROCESS UNITS 

■ ; 

Each module assumes that the composite 
model plant unit will be used for in- 
struction i^ the process. If the rec- 
ommended unit is not available, an al- 
ternate process unit may be subst,itu- 
ted and the instructional materials 
adapted. The recommended CMP units 
and alternate units for all the pro- 
cesses are listed instable 1, page 4. 
Two modules on sludge dewatering are 
included because it is impossible for' 
a student to master operation of this 
process by learning to operate one 
process unit. Remember, however, that 
a student will be more adequately pre- 
pared to work in almost any treatment 
plant if he is trained on* the CMP 
unit. When it is not possible to use 
the recommended unit, students should 
be informed about th^gjS^peration and 
function of the unit and hands-on 
training should be ^conducted on the 
best alternate unit available. 



PURPOSE OF THE MODULES 

\^^The modules in Plant Operations fdr 
Wastewater Facilities help the student 
) to learn how to operate all the pro- 
1 cess units in the wastewater treatment 
\ plant. Normal operation, abnormal op- 
e!ration, preventive maintenance and 
corrective maintenance procedures are 
included. When the course is com- 
pleted, he VTill know why each unit is 
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important the treatment plant and how 
it affects and interacts with other pro- 
cess units in the treatment system. 



STUDENT PREREQUISITES 

Completion of Introduction to Environmen- 
tal Technology and courses in basic math- 
ematiifes and biology qualify the student 
to enter the course in Unit Oper,ations 
for Wastewater Facilities. Concurrent 
courses in basic chemistry and laboratory 
control are suggested. (See pages 7 to 
19' of Prog2*cm Implementation Proaedupes. ) 



TERMINAL OBJECTIVE 

When the student ha^ completed the mod* 
ules of instruction in this course, he 
should be able to do the following for c 
each, of the processes in the treatment- 
'plant: • s 

X. Identify the process unit. 

2. ^ Describe the process unit in tech- 
nical aAd nontechnical terms. 

3. Describe the safety pro^cedures for 
the process unit and explain how the 
procedures protect employees and 
visitors. 

4. identify the componenis of the^ 
process unit. Explain the purpose of 
each component, how the component 

a Works and why it is important. 

5. Describe the normal operation 
procedures for the process unit com- 
ponents^ 

6. Perform the normal operation pro- 
cedures for the process unit. 

7.. Describe and perform the start-up 
and shiit-down procedures for the pro- 
cess unit. 



8. Describe the abnormal operation 
procedures for the process tmit. 



9* 'Describe the preventive mainte- 
nance procedures for the- process 
unit. , . 

10. Perform the preventive mainte- 
nance procedures or the process 
unit. 

11. Describe the corrective mainte- 
nance procedures for the process 
unit components. 

12. Perform the corrective mainte- 
nance procedures for the process 
unit components. . , 

13. Perform the safety procedures 
for the process unit and demonstrate 
how they protect employees and visi- 
tors . 

14. Compare other process units to 
the composite model plant unit. 

15. Name and locate the components 
of the process unit. Name and 
select reference materials which 
explain the normal operation proce- 
dures, the purpose of each compo- 
nent, how the component .works and 
why it is important. ^ 

16. Perform the abnormal operation 
procedures for the process unit. 



RESOURCES ' • 

The listing of instructional resoigc.es 
suggests materials now available *to 
instructors to accomplish the desired 
performance in the student. 

Instructional materials 1 to 1866 are 
keyed to the reference, Inetruotional 
Materials Available which is available 
from : - 

Office of Water Program Operations 
US Environmental Protection Agency 
Washing.t9n, DC 20460 
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Two companion volumes to Inetmctional 
Materials Available j also available from 
EPA, offer suggestions for selecting 
audio- visual equipment: 

Selecting AndiO'-Visual Equipment 
Selecting Instructional Media and 
Instructional Systems 

The following jouiTials list addresses of 
companies from whom literature about the 
process units which they manufacture can 
be obtained: ^ 

"Environmental Science and Technology" 
1155 Sixteenth. Street, N.W. 
'Washington, DC 20036 , 

"Water and Sewage Works" 
U% South V/abash 
Chicago, IL 60605 

"Water and Wastes Engineering" 
666 Fifth Avenue s 
New York, NY 10019 

^ 

If s\ii table materials are not available, 
instructors are urged to develop their 
own resources. 



FOPMAT OF THE MODULES 

The module begins with a statement of 
pxirpose which explains what the student 
will be studying. Next, all the objec- 
tives of the module and code numbers 
keyed to a computerized list 'of instruc- 
^tional resources are listed for the in- 
structor's convenience. 

Objectives. Each module includes, six- 
teen objectives which bring the stu- 
'dent to' the performance level required 
by the terminal objective. The know- 
ledge €ind skills demanded of the stu- 
dent become more complex as he pro- 
gresses through the sixteen objecti^s 
in a module. He begins by identifying 
' components and learning facts about 
the components and processes. .He uses 



these facts to develop concepts and 
ideas. Finally,, he relates the'con- 
ceipts and ideas to each other so* 
that he cem make decisions -about 
plasi^ procedures. 

A glossary of verbs which follows • 
^ this introduction defines the verbs 
use<J in the objectives so that the 
instructor is aware of what he is 
instructing the student to do and so 
that his evaluation of the student 
is based solely on what is stated in 
the objective. 

Conditions. The conditions define 
the circumstances under which the ^ 
student performs and i& evaluated 
f and lists the information, equipment 
and assistance to which the student 
,,^11, have access. The best avail- 
able; learning and testing conditions 
should be used. A process unit in a 
treatment plant or woi;kshop has more 
impact on the students than photo- 
graphs and drawings. For example, 
if the student is to be given a pro- 
cess unit, unit components, photo- 
graphs or diagrams of a \init, the 
instructor should provide a process 
unit. If a -process \init is not 
available, he would use components-- 
of the unit in combination with pho- 
. tographs of those components which 
he do^es not have available. Line 
drawings and diagrams should not be 
used if photographs 'and manufactur- 
ers' illustrations are available. 

Acceptable Performance. The accept^ 
able performance expands the objec^ 
tive and details the steps a studeht 
' must follow to reach the objective. 
To move on to the next objective, at 
least 10% of each step or category 
must be mastered with no repeated 
errors between modules. For example 
no student cem complete the course 
of study if he consistently fails to 
give attention to moving parts as he 




performs safety procedures or to des- 
cribe the odor as he evaluates th? ^ 
characteristics of the wastestreain. * 
In this section the instructor will , 
find the main topics of his lesson 
plan and for the evaluation of the 
student's performance. 

Instructor Activity. The instructor 
should get -^o loiow his class by work- 
ing with small groups and with each 
student. He should encourage students 
to learn from each other as they work 
together. He should involve the stu- 
dent in the instructional and learning 
process. Instructional activities are 
paired numerically witlj student activ- 
ities. 



Student Activity. Thi 
of activities which--th^ 



is a listing 
student will 

take part in, in order !to accomplish 
the specified performance. 



EVALUATION TECHNIQUE 



The instructor may use or adapt the 
learning activities listed under instruc- 
tor activity and student activity as 
evaluation techniques. The tecji^iique 
chosen should reflect what the objetjtive 
asks the student to do. For example, if 
a student is asked to deearibey the eval- 
uation technique is a description. The 
student should be evalxxated under the 
conditions and to the performance level 
required fot each objective. 



r ^ 




^Glossary of Verb®^ 



The glossary of verbs is included here so tlmt the instructor will know exactly what 
the student is being asked to do to meet his objective. Notice the difference^ for 
example, between the meanings of identify and name. When a student is asked to 
identify, the instructor is providing the name of the thing to be identified. But, 
when the student must name something, he must supply the name. 

The list includes all the verbV from the objectives and the acceptable performance 
sections of all the modules, as well as some verbs used In the instructor and stu- 
d^t activities. • 



APPLY 



DEFINITION 

To make use of as suitable, 
fitting or relevant. , 



APPLICATION 

Apply the preventive maintenance 
schedule for tl^e second stage di- 
gestion tinlt. 



CHECK 



To inspect and ascertain the 
* condition of, especially in 

order to determine that the 
/ condition is satisfactory. 



Check the characteristics of each; 
component. 



COMMENT ON 



COMPARE 



CONSIDER 



CORRECT 



DEMONSTRATE 



To express an opinion or atti- 
tude about what has been seen 
or heard. 

To examine the character or 
qualities of, especially for 
the purpose of dl^coVering.W 
resemblances or differences . 

To give thdught to with a view 
to purchasing, accepting or 
adopting. 



To alter or adjust to bring to 
some standard or required con- 
dition. 

.To illustrate or explain in an 
orderly and detailed way With 
many examples, specimens and 
particulars. 



Comment on employee safety proce- 
dures . 



Compare other aeration 'units to 
the diffused ,air unit with swing- . 
type diffuser producing fine bub- 
bles. 

Consider availability of replace- 
ment parts, capital cos-jts, ease of 
repair, efficiency, maintenance 
costs, and so forth. . 

Correct the nfalf unction. 



Demonstrate the start-up proce- 
dures in a treatment plant. 
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DESCRIBE 



r 



DEVELOP 



DISCUSS 



DEFINITION 

To represent by' words written * 
or spoken for the knowledge or 
understanding of others, to * 
trai^mit an linage of the identi- 
fying features, the nature and 
characteristics of objects, 
events and actions. o 
f 

To produce or generate. 



To talk about, to present in 
detail, to exchange views or 
information about. 



APPLICATION 

Describe the safety procedures for 
the screening and grinding unit. 



Develop a picture file of first 
stage digestion units. 

Discuss treatment plant case his- 
tories. 



EVALUATE 



EXPLA.IN 



\ 

IDENTIFY 



INDICATE 



\ 



INSPECT 



LIST 



LOCATE 



To examine and make a judge- 
ment^ about quality, signifi- 
cance, amount,^ degree or 
condition of. 

V 

To make pladn or clear,* to 
present in detail. 

IMestablish ^the idf^ntity of, 
pick out or gingle out an ^ 
object in i^esponse ,t6 its 
name by pointing, picking up, 
underlining; marking or other 
responses. 

To state or express without 
going irito detail. 

To view closely and critically, 
to determine quality or state, 
to detect errors or otherwise . 
appraise ♦ 

To enumerate or specify. 



To stipulate the position of an 
object in relation to qther 
objects. ^ 



Eval\iate the wastestream for ab- 
normal conditions. 




Explain the purpose of each compo- 
nent, how *he component works and 
why it is important. 

Identify the components of the ' 
chlorination unit., 



Indicate whether the process unit 
is used for secondary sedimenta- 
tion. 

Inspect a treatment plant. 



List routine Qalculations for the 
J)ond stabilization unit,<:=v 

Locate the components of the 
••trickling filtration unit. 
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NAME 



DEFINITION 

To supply the correct name, in 
oral or written, form, for an ob- 
ject, class of objects, perspns, 
places, conditions or events 
which -are pointed out or des- 
cribed. 



APPLICATION 

Name the components of the primary 
sedimentation unit. 



pBSERVE ' ^ To pay careful, directed, 
analytical attention to. 

PERFOHM To ca:^ out an action or 

pattern of behavior. (Implies 
an act for which a ]^rocess or 
pattern of movement has already 
been established, especially 
one calling for skill or preci- 
sion, or for the assignment or 
assumption of responsibility.) 

•* 

POINT OUT . To Indicate the position or 
direction of, especially by 
^ extending a finger toward the 
thing so indicated, to direct 
' ' someone's attention to. 

RECQMyffiND To mention or introduce as V. 

bein^ worthy of acceptance, 
. use or trfal, to advise. 

^ SELECT^ To 6hoose scsmething from a num- 

'per or group usually by fitness, 
excellence, or other distin- 
guishing featurjB. 



Observe the thickening process 
during a plant toucr. 

Perform the normal operation pro- 
cedyl»es for the grit removal unit. 



Point out characteristics which 
distinguish the first stage di- 
gestion unit from other units. 



Recommend procedxires to corre<^t 
the unsafe conditions; 



Select the reference materials anc 
tools needed to perfoM the cor- 
rective maintenance. 
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MODULE 10 

THCKENNG 

A floatation unit with air 

Compoaite Model Plant Unit J 



In this module the Qtudent will learn to perform all the activities 
in the oJpgeativeo as they apply to a floatatiort'unit with air. READ 
PAGES 1 TO 11 BEFORE USING THIS MODULE. 



10.1 Identify the thickening unit. 

10.2 Describe the thickening process in technical and nontechnical 
terms . 

10.2 Describe the safety procedures for the thickening unit and 
explain how the procedures protect employees and visitors. ^ 

10.4 Identify the components of a thickening unit. Explain the 
purpose of each component^ hM the component works and why it 
is importat^x ^ 

10.5 Describe the normal operation procedures for the thickening 
unit components listed on page 17 ^ 

10.6 Perform the normal operation procedures for the thickening 
unit. 

10. 7 Describe and perform the start-up and shut-^down procedures 
for th^ thickening unit. 

10.8 Describe the abnormal operation procedures for the thickening 
process. 

10.9 Describe the preventive maintenance procedures for the thick- 
ening unit. 

10.10 Perform the preventive, maintenance procedures^for the thick- 
ening unit. 

10.11 Describe^ the corrective maintenance procedures for the thick- 
ening unit components listed on page 17. 

10.12 Perform the corrective maintenance procedures for the thick^ 
ening unit components. 

10. IZ Perform the safety procedures for the thickening unit and 
demonstrate how they protect employees and visitors.^ 

10.14 Compare other thickening units to the floatation unit with 
air (composite model plant unit J). / 

10.1^ Unme and locate the components of the thickening unit listed 
^ page 17. Name and select reference materials which ex- 
plain the normal operation procedures ^ the purpose of each 
component^ how the component works bnd why it is important. 

10.16 Perform^ the abnormal operation procedures for the thickening 
unit. 



2.0 



Thickening 



s 



RESOURCES: 



3 116 126. 125 lAl 1A3 
317 320 321 324 421 ,459 
937 990 1033 1034 1399 



144 307 308 
511 551 552 



309 316 
553 554 
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OBJECTIVE 10.1: 
CONDITIONS: 



Identify the thiakening unit. 



Given a unit, a model of a unit or a photogiraph of a 
unit. 



ACCEPTABLE P£RFX3RliANC£: 



The student will: - ,' 

Indicate whether the process unit is used for thick- 
ening. 



INSTRUCTOR ACTIVITY: 



1. Point out characteristics which distinguish the 
thickening unit from other procesb units. 



STUDENT ACTIVITY: 



1. Develop a picture file of thickening units, 
distinguishing characteristics. 



Mark 
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OBJECTIVE 10.2: 



?8ax*ibe the thickening proaeee in technical and non- 
/technical terms. 



CONDITIONS: 



ic\ 



1 



ACCEPTABLE PERFORUMJCE: 



ERIC 



Given photographs of the thickening unit. ^ 



JPhe student will: . • 

Describe the thickening unit/ explainiSig the meaning 
of: 

floatation device 
sludge deWatering device 
thickener ^. 

Describe the purpose of thickening. 

Describe how thickening affects: 
first-stage digestion 
second stage digestion 
post-chlorination 
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INSTRUCTOR ACTIVITY: 



sludge dewatering \, * • . 

solids diopoQal 
. pumping a^d piping 

1. Use diagraitfs, php^ographs and slides to describe 
thickening. ' . * 

2. Describe the thickening process during a plant tour. 
React to the student's description of the process. 



STUDENT ACTIVITY: 



i 



OBJECTIVE 10.3: 



com 



iITIONS: 



1. Describe the thickening process while viewing photo- 
graphs, diagrams and slides. 

2. Observe and describe the thickening process during a 
plant tour. 
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' Deearibe th& safety proaedurea for the thickening unit 
and explain how the prooedures protect employees and 
visitors. 



Given a list of operation and maintenance procedures. 



ACCEPTABLE PERFORMANCE: 



ERIC 



The student will: 

Describe the safety procedures for the -thickening 
unit, commenting on: , ^ 
High-risk activities 

lifting heavy objects 

operating the screw 

operating the skimmer 

removing debris from channels 

working in or near pits 

working with switches in automatic position 
Sources of danger 
acid wastes 
caustic wastes 
electrical. equipment 
explosive gases 
gratings - 

high-air-pressure equipment and piping 
high-water-pressure equlj)ment 
high pressure blowof f 
loose handrails 
moving parts 
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Sources of danger (continued) 
open doors and covers 
pits 

pump ccinponentQ * 
' slippery floors and walks 

steps 
tanks 

t^xie gases 
weir setting device 
wells 
Safeft^i equipment 

explosion proof electrical equipment 

first-aid kit ' 

ladders 

lockout tags and keys 
protective clothing 
railings 

safety stair treads 

Explain how the procedures protect emplbyees and 
visitors. ' 



INSTRUCTCM ACTIVITY: 



if 



STUDENT ACTIVITY: 



1. Discuss treatment plant case histories. 

2. Describe the conditions in a plant and ask for eval- 
uation. 

3. Describe the safety procedures for each operation and 
maintenance procedure. 

4. Prepare slides of sources of danger and high-risk 
activities. 



1. Read case histories and comtaent on employee safety 
procedures. 

2. Evaluate conditions which the instructor has des- 
cribed. Suggest remedies. ' 

3. Role play operation or maintenance procedures. Se- 
lect proper safety equipment and name the sources of 
danger and high-risk activities. Develop a manual of^ 
safety procedures for the thickening unit. 

4. Identif^ sources of danger and high-risk activities 
pictured in slides. ^ 
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OBJECXIVE 10.4: 



ERLC 



Identify the componente of a thickening imit. Explain 
the purpose of each component ^ hgw^ the component works 
and why it is important. 
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CONDITIONS: 



ACCEPT. 



Given a thickening unit, unit coi^ponents or a diagraml 
jnodel or photographs of a unit and a list of componenis, 



PERFGRMHiieE: Th,e student will: 

/ i!/ Identify components of the 

elated equipment: 
air conrpressor 
fi» butterfly valve 

■ . chain 

control board 
. i - . drive belt 

^ drive chaiij 

%^ ' . drive motor 

fire-fighting equipment 

first-aid kit 

flight 

gear box 

gear reducer 



thickening unit and asso- 

overflow weir - - 
overflow weir adjuster 
pressure gage 
pressure tank 
presstKre Aank regulator 

valve 
pulley 
pump 

screw drive motor 

aight' glass 

skimmer 

sprocket 

track 



Explain the purpose of each component, 
nent works and why it is important. 



how the conipo- 



INSTRUOTOR ACTIVITY: 



STUDENT ACTIVITY: 



\. Point out and name components in diagrams, photo- 
• graphs or models. 

2. Arrange photographs or models of components in the 
workshop for student identification. 

3. Point out and name components (|urlng a plant tour. 

4. Question the students about tl^pxirpose of each com- 
ponent, how the component work^ and why it i'fe impor- 
tant. ' , « 

1. Identify the components which the ins^Simctor names on 
diagrams, photographs or models.* 

2. Identify the components at stations in the workshop 
in writing. 

3. Identify components during a plant totir. 

4. Explain the purpose of each component, how the compo- 
nent works and why it is important. 
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OBJSGflVE 10. S: 



Deeoribe the normal operation prooeduree for the thick- 
ening unit Qomponents Hated oi)ove. 



ERIC 



CONDITIONS: 



/ 

Given a thickeniiig unit or slides or photographs of a 
thickening unit, a list of components of the unit, a . 
checklist of charaeteristics and a normal operation pro- 
cedures manual* 



ACCEPTABLE PERFORMANCE: 



The student will: 

Describe the characteristics of each component which 
the operator checks to determine whether the compo- 
^ nent is functioning normally, commenting on: , ^ 
agitation position 
color • pressure 

corrosion sound 
flow temperature 
motion velocity 
odor vibration 

Name the sense or indicator which monitors each char- 
acteristic • 

Explain how often the characteristics of each compo- 
nent miust be checked and why the component must be 
checked on this schedule. 

Describe what an operator does if the characteristics 
of a component indicate that it is not functioning 
normally, including: ^ 
making adjustments 

deciding about corrective maintenance 
reporting to supervisors 
reporting in written records 

Explain why a component's characteristics must be re- 
turned tOp normal . 

Describe routine sampling for^ the thickening process 
List routine calculations for the ^thickening process. 
Describe* routine' procedures for recording data. 



INSTRUCTOR ACTIVITY: 



1. Describe the characteristics of the components** of the 
thickening uni't. ^ « ^ 

2. Describe th^' normal operation, procedures for the 
thickening unit. Use color pictures. 

3. Describe the normal operation procedures during a 
slide show of components of the thickening unit. 

j4. Describe and explain the normal operation proced\ires 
dulri^ a plant tour. Listen to the student's des-' 
cription of the procedures. 
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STUDENT ACTIVITY: 



1. Develop a checkliQt, liQtirjg the components of the 
thickening unit and their normal characterlsticQ. 

2. Develop a manual of norml operation procedureo. 

3. DoQcribe the normal ^ercition procedures during a 
Glide show of componento of the thickening unit. 

4. OboervG and descrijbe the normal operation procedureo 
during a pla^t tour. 

<<<«<>>>>>> 



OBJECTIVE 10.6: 



Perform the normal operation proaeduroQ for the thicken- 
ing unit. 



CONDITIONS: 



Given a thiqkening unit, the manual of normal operation 
procedures which the student has' developed for the 
thickening unit and basic referencef). 



ACCEPTABLE PERFORMANCE: 



The student will: 

Check and evaluate the characteristics of each compo- 
nent, explaining his actions. 

Perform the procedures which an operator follows if 
the characteristids of a comppnent indicate that it 
is not functioning normally. 

Perform the routine sampling. 

Perform the routine calculations. 

Perform the routine record keeping. 



. INSTRUCTOR ACTIVITY: 



1. Observe the student demonstrating normal operation 
procedures in a dry run in a treatment plant. * 

2. Observe the student performing normal operation pro- 
cedures in a treatment plant. 



STUDENT ACTIVITY: 



OBJECTIVE 10. 7: 




1. Demonstrate the normal operation procedures in a dry 
run in a- treatment plant . 

2. Perform and explain the normal operation procedures 
in a treatment plant. 
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Deearibe cmd.,perform the^ start'-up and ehut^doQn proae- 
durea for the thickening unit. 
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CONDITIONS: 



acceptab: 




ORMANCE; 



Given a mock-up, model or photograph of a thickening 
unit and a thickening unit with the manufacturer's oper- 
ation mafiual. 



The .student will; 



Start up and shut doWn a thickening unit; following 
the manufacturer '-s instructions. • 



INSTRUCTOR ACTIVITY: 



1. Demonstrate and. perform the start-up procedures in a 
treatment plant. 

2. Demonstrate and perform the shut-down procedures in a 
trealinent plant. . ^ , 

3. Observe, the student performing the start-up proce- 
dures^ in a treatment plant\ ^ 

4. Observe*^ the student perfprming the phut-down proce- 
dures in a treatment plant. 

5. Observe the student as he evaluates his start-up pro- 
cedures. 

6* Observe the student as he evaluates his shut-down r 
procedures. 



STUDENT ACTIVITY: 



1. 



3. 
4. 
5. 



6. 



Describe the start-up procedures in a dry run in a 
treatment plant. - f 

Describe the shut-down procedures in a dry run in a 
-treatment plant. 

Perform the start-up 'procedures in a treatment plant. 
Perform the shut-down procedures in a treatment plant . 
Evaluate the operation of the thickenihg unit to de- 
termine whether correct start-up procedures have been 
used. Use the normal operation procedures manual 
which the student has developed. (See objecitive 1.4. ) 
Evaluate the operation of the thickening unit to de- 
termine whether correct shut-down procedures have 
been used. Use the normal operation procedures man-* 
ual which the student has developed. (See objective 
1.4.) 



OBJECTIVE 10.8: 
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Deeoribe the abnormal operation, procedurea for the 
thickening proceee. 



CONDITIONS: 



ERIC 



Given a wastestream in a treatment plant or color photo- 
graphs of a wastestream, a checklist of the conditiona 
of the wastestream and plant records and reference mate- 
rials . 

V 
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ACCEPTABLE PERFORMANCE: 



The student will: 

Evaluate the wastestream for abnormal conditions, 

conpenting on: 

flow ; sludge density 

pH ' ' \ suspended so.lids 

Describe the cause and effect of the abnormal condi- 
tion. . . 

Explain how often the .condition of the wastestream 
must be checked. ' 

Describe what an operator does if he observes abnor- 
mal conditions, including: » 
operational changes 

reporting^ to supervisors ^ 
sampling procedures 

Describe how the actions of, the operator will improve 
the condition af the wastestream. 




INSTRUCTOR ACTIVIT^: 



^4. 



Describe and explain the abnormal conditions of the 
wastestream illustrated in color pictures. 
Describe^aiia explain the abnormal operation proce- 
dures illiistrated in pictures and described in plant 
records and cage histories. 

Describe and explain the abnormal operation proce- 
dures during' a s^ide show. 

Describe and explain the abnormal operation proce- 
dures during a plant tour. Listen to the student's 
description of the procedures. 



STUDENT ACTIVITY: 



1. Evaluate an3 explain the abnormal conditions of the 
wastestream "Which are illustrated in color pictures . 

2. Describe and^ explain the abnormal* operation proce- 
dures illustrated in pictures and described in plant 
records and case histories. 

3. Describe and explain the abnormal operation proce- 
dures in a class discussion after a slide show. 

4. Evaluate and explain the condition of the wastestream 
(luring a plant tour. Describe and explain the abnor- 
mal operation procedures. 



<<<<<<>>>»> 



OBJECTIVE 10.9: 

ERJC . . 



Describe the ^preventive maintenance -procedures for th& 
thickening imii. 



2B 



CONDITIONS: 



Given a thickening unit or pictures and drawings of a 
thickening unit and reference materials, including: ^ 

inspection records 

manufacturer's maintenance guides 

plant drawings and specifications 

preventive maintenance schedule 



ACCEPTABLE PERFORMANCE: 



The student will: 

Describe thes6 preventive 
thet thickening unit: 
Cleaning 

air compressor 

butterfly valve 

chain 

drive belt 

drive chain 

drive motor 

gear bojx 

gear reducer 

overflow weir 

pressure tank 

pump ^ 

screw drive motor 

sight glass . 

skimmer 
Lubrication 

air compressor 

chain 

drive motor 
gear box 
gear reducer 
pump 

screw drive motor 
sprocket 
Mechanical adjustment 
air compressor 
butterfly valve 
' chain 

control board 
drive belt 
drive chain 
drive motor 
flight 
gear box 



maintenance procedures for 



gear reducer 
overflow weir • 
overflow weir adjuster 
pressure 

pressure tank regu](ator 

valve- 
pulley 
punrn 

screw drive motoj 
skimmer 
sprocket 
Painting 

air c6mpressor 
drive motor 
gear box 
pressure tank 
pump 

screw drive motor 

skimmer 
Replacement 

fire-fighting equipment 

first-aid kit ^ 

gear reducer ^ , , 

pulley 

sight glass 
Wear measurement 

chain 

drive belt 
drive chain 
flight 
skimmer 
sprocket ^ 
track 



Name the reference materials and tools needed to per 
form the preventive maintenance procedures. 
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INSTRUCTOR ACTIVITY: 



STUDENT ACTIVITY: 



Explain how often each preventive maintenance proce- • 
dure miist be performed. - 

, Explain how an operator determines whether a compo- 
^ nent needs, preventive maintenance. 

' Describe what an operator does if a component needs 
preventive maintenance. 

Explain why each preventive maintenance procedure is 
, important. ' 

1. Describe and explain the preventive maintenance pro- 
cedures for the thickening unit. 

2. Describe and explain the preventive maintenance pro- 
cedures dur'^ng a slide show. 

3. Describe an^ explain the preventive maintenance pro- 
cedures during a plant toup. 

1. Develop a preventive maintenance schedule and a man- 
ual of preventive maintenance procedures. 

2. Observe, describe and explain the preventive mainte- 
nance procedures during a slide show. 

3. Observe, describe and explain the preventive mainte- 
nance procedures during a plant tour. 
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OBJECTIVE 10.10: 



Perform the preventive maintenance procedures for the 
thickening unit. 



N 

/.CONDITIONS: 



Given a thickening unit and tools and reference mate- 
rials, including: 

inspection records 

manufacturer's maintenance guides 

plant drawings dnd specifications 

preventive maintenance schedule 



.|CCEPTABLE PERFORM/INCE: 



The student will: 

Select the reference materials and tools needed to 
perform the preventive maintenance procedures. 

Apply the preventive. Maintenance schedule for* the 
thickening \anit,^^plaining his actions. 



ERIC 
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Perform the procedures whleh an operator follow^ when 
a component needs preventive maintenance, explaiidng 
his actions. - ' 



INSTRUCTOR ACTIVITY: 



1. Set up sinjalated siti^tions in the workshop. 

2. Observe student 'inspection qf a treatment plai^. 

3. Observe the student ^rforming the preventive mainte- 
nance procedures in a treisttment plant. 



• STUDENT ACTIVITY: 



1. Small groups of students perform the preventive main- 
tenance procedures in simulated situations in the 
workshop. 

2. Inspect a treatment plant. Evaluate and epcplain the 
preventive maintenance procedures. 

3. Perform and explain the preventive maintenance proce- 
dures in a treatment plant. 
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OBJECTIVE 10. Hi 



Describe the Qoweotive maintenance prooedurea for the 
thickening unit aomponente Hated on page 17, 



CONDITIONS: 



Given a thickening unit or a mock-up, photographs or 
drawings of a thickening unit, the manual of operation 
procedures whicM^he student has developed for the 
thickening unityWbools and reference materials, 'includ- 
ing: 

catalogue of ^replacement parts 
equipment catalogues 
manufacturer's maintenance guides 




ACCEPTABLE PERFORMANCE: The student will: 

Describe how an operator evaluates each component of 

the thickening unit for corrective maintenance, com- 
menting on: 

agitation position 
color pressure 
corrosion . sound 
flow temperature 
motion ' velocity- 
odor vibration 

Explain why a component has malfunctioned. 

V 
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Name the refer^pnce materi^e and tools needed to 
form the corrective maintenance. 

Describe what an operator dees when ne discovers a 
malfunction, including: 

evaluation of capat)^ilities of plant personnel to 
perfoi4n the procldures 

selection of replacement pjarts 

record keeping ^ ^ 

Describe how the operator collects the malfunction. 



INSTRUCTOR ACTIVITY: 



Describe and explain the corrective maintenanqe pro- 
cedures for the thickening xinit, using diagrams and 
'^pictures. 

Describe and explain the corrective maintenance pro- 
cedures during a slide show. 

Describe and explain the collective maintenance pro- 
cedures during treatment plant tours. 



STUDENT ACTIVITY: 



3. 



Describe and explain the corrective maintenance pro- ' 
cedures in situations described or pictured by the 
instructor. ^ / 

IJescribe^^and explain the coirectiye maintenance pro- 
cedures /(luring a slide ^ow. 

Observe/ describe and e:q)lain the corrective mainte- 
nance jirocedures during a treatment plant tour. 



OBJECTIVE 10.12: 



CONDITIONS: 



<<!<<«>>>>>> 

Perform thb oorreative maintenance procedures for the 
thickening^ unit components. 



Given a thicken; 
tion procedures 
tools and refereni 
catalogue of r 
equipment catal^ 
manufacturer ' s 




unit or unit components, the opera- 
al which the student has developed, 
terials, including: 
cement parts 
es 

nterSince guides 



manufacturer's operation manual 



acceptable; performance: 



The student will: 

Evaluate the conqponents of the thickening unit for 
corrective maintenance, explaining why. a component 
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has m£(lfunctloned and comnentlng on: 

agitation ' position 
color pressure 
corrosion sound 
flow' temperature 
motion velocity 
odor vibration d , 

Select the reference ma*fierlals and tools needed to 
pei*form the corrective maintenance. 

Perform the procedures which an operator follows Wfen 
a component malfunctidns, including: 

evaluation of capabilities of plant personnel to 
perform the procedures 

selection of replacement parts 

record keeping 

Correct the malfunction. 



INSTRUCTOR ACTIVITY: 



STUDENT ACTIVITY: 



1. Set, up simulated situations in the workshop. 

2. Observe the student as he evaluates the components in 
a treatment plant. 

3. Observe the student performing the Corrective main- 
tenance procedures in a treatment plant. 



1. Small groups of students perform and explain the cor- 
rective maintenance procedures -In simxilated situa- 
tions in the workshop. 

2. Evaluate tl^ie components for corrective maintenance. 

3. Perform and explain the corrective mairite^ance proce- 
dures in a treatment plant. 



«««>>»>> 



OBJECTIVE 10.13: 



Perform the safety procedures for the thiakening unit 
and ^demonstrate how they protect employees and visitors* 



CONDITIONS: 



Giyen a list of operation or maintenance procedures, the 
student's manual of safety procedures, tools and safety 
equipment. 



ACCEPTABLE PERFORM/VNCE : 
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The student will: 

Identify hazarcfeus conditions in the thickening unit, 
commenting on: 
high-risk activities 



Thickening 




sources of danger ■ 
safety equipment 

Explain how the procedures protect eniployees and vis- 
itors. ' 

Recommend corrective procedures and correct the un- 
safe condition. ^ 



INSTRT'CTOR ACTIVITY: 



1. Set up simulstted situations in the workshop. 

2. Observe the student as he evaluates the safety condi- 
tions in a treatment plSnt. « 

3. Observe the student performing the safety procedures 
in a treatment plant. 



STUDENT ACTIVITY: 



Evaluate safety conditions in simulated situations 
and recommend corrective procedures. 
Evaluate safety conditions in a treatnyent plant and 
recommend corrective procedures. 

Perform the safety procedures in a treatment plant. 



<«<<<>>>>>> 



OBJECTIVE 10. 14: 



Compare other thiokening unite to the floatation unit 
with air (composite mqdel plant unit J). 



CONDITIONS: 



Given a process unit and reference materials, including: 
equipment catalogues 
laboratory reports 
manufacturer's bulletins 
manufacturer's operation manuals 
plant maintenance and operation records 



ACCEPTABLE PERFORMANCE: 





The student will: 

Compare composite model pldnt^^it J with: 
a floatation unit with^acuiin. 
a stirring and settling^' unit, 
a centrifuge unit. 

Consider: 

' availability of replacement parts 
capital costs 

dependency on surrounding environment 
ease of repair 
efficiency 
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flow-handling capabilities 
maintenance costs U 
nuisance to neighbors % 
operational costs 
operational skills 
personnel reqidrements 
reliability 
resistance to upset 
sensitivity ol[ controls 
space requirements 
waste-handling capabilities , 



INSTRUCTOR ACTIVITY:- ^1. Prepare a chart for tabulation of iirformation about 

the xmits. 

.2. Compare the composite model plant unit J with the 
other units. 

3. Help the student to collect information for reports 
on the advantages and ^disadvantages of each unit. 

STUDENT ACTIVITY: 1. List information about the \mits on a chart. 

2. Compare the units in a panel discussion. 

3. Write a report on the advantages and disadvantages of 
each unit. 

<««<>»»> 

/ . • 

Nam& and locate the Qomponente of the thickening unit 
Hated on page 17. flame and select vefevenoe mate- 
rials which explain the normal operation procedures ^ the 
purpose of each component^ hoio the component works and 
why it is important. 



i 

Objective lo.is: 



CONDITIONS: Given a thickening unit, unit components or a diagram, 

model or photographs of a unit and reference materials, 
including: 

contractor's plans of the thickening unit 
manvifacturer's maintenance guides 
operation and maintenance manuals 



ACCEPTABLE PERFORMANCE: The studen-t will: 



Name and locate the components of the thickening 
unit. > 




Name and select reference materials which explain the 
normal operation procedures, the purpose of -each coni- 
ponent, how the component works and whj^ it is impor- 
tant. 



INSTRUCTOR ACTIVITY: 



1. Point out components of the thickening unit on dia- 
grams, photographs or models. 

2. Listen to the student naming, the components and the 
applicable reference materials dxiring a plant tour. 

3. Name and display the reference materials which des- 
cribe the thickening unit and normal operation proce- 
dures r 



STUDENT ACTIVITY: 



1. Name th%coiirponents which the instructor points out 
on diagrains, photography or models. 

2. Name the components which the instructor points out 
during a plant tour and name^the reference materials 
which apply to the components. 

3. Name and select the reference materials which des- 
cribe the thickening unit and normal operation proce- 
dures. 



<«<<<>>>>>> 



OBJECTIVE 10.16: Perform the abnormal operation proaedui^es for the thick- 

ening Knit. 

CONDITIONS: Given a wastes^tream in a treatment plant and reference 

materials , including : 

iridustrialT waste^records 
operation logs 
operator manuals 
plant performance guides 



ACCEPTABLE PERFORMANCE: '^e student will: / 

Evaluate the wastestream for abnormal conditions, 
commenting on: 
^ flow sludge density 

pH suspended solids 

Select the references he needs to rptum the waste- 
_ stream to normal. 



Perform the abnormal operation procedures. 
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INSTRUCTOR ACTIVITY? 



1. Observe the student as he evalvJrftes the waatestream 
in ,a treatment plant. 

2. Deacriiie the references needed to correct abnoriial 
conditions of the was testr earn. v 

3. Observe the student perfctoning the abnormal operation 
procedures in simulated situations and in a treatment 
plant, " . 



STUDENT ACTIVITY: 



1. Evaluate the wastestream in a treatment plant. 

2. Select the references needed to correct abnormal con- 
ditioMbof the, wastestream. 

3. Perform the abnormal operation* procedures in Simula^ 
ted situations or in a treatment plant. 



<««<>»>>> 
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MODULE 11 



FIRST STAGE DIGESTION 

A fixed- aover. goo veoivculation unit 
with external heat exohanger 

Composite Model Plant Unit K 



PURPOSE: 



OBJECTIVES: 



ERIC 



In thia module the student will learn to perform all the .activities 
in the objectives as they apply to a fixed-cover gas recirculation 
unit with external heat exchanger. READ PAGES 1 TO 11 BEFORE VSING. 
THIS MODULE. ' • ' 

11.1 Identify the first atage digestion unit. 

11.2 Describe the first stage digestion prQcese in technical' and 
nontechnical terms. ^ 

11.3 Describe the safety procedut^es for the first stage aigestiMf^ 
uni^t and explain how the 'procedures protect employees and 
visitors. 

11.4 . Identify the components of a first stage digestion unit. Ex- 

plain the pu^ose of each component ^ how the component' works 
and why it is important. 

11.5 Describe the normal operation procedures for the fivf^t stage 
digestion unit components listed on page 35. / 

11.6 Perform the normal operation procedures for the first stage 
digestion unit. 

11.7 Describe and perform the start-up and shut-down procedures for 
the first stage digestion unit. 

11.8 Describe the abnormal operation procedures for the first stage 
digestion process. 

/ 11.9 Describe the preventive maintenance procedures for the first 
stage digestion unit.- - 

11.10 Perform the preventive maintenance pjffocedures for the first 
stage digestion unit. [.^ 

11.11 Describe the corrective maintenan.ce procedures for the first 
stage digestion unit components listed on page 35. 

11.12 Perform the corrective maintenance procedures for the first 
stage digestion unit' components, 

11.13' Perform the safety procedures for the first stage digestion 
unit and demonstrate how they prOteS1>^mployees and visitors. 

11.14 Compare other first stage digestion units to the fiaedrcover 
gas recirculation unit with external heat exchanger (composite 
model plant unit K). ' ^ ^ 

11.15 Name and locate the components of the first stage digestion 
unit listed on page 35. Name and select reference materials 

as 
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which explain the novffial operation proaedurea, ihe purpoee of 
each Qomponentj }iow the aompment worke and why it ie import 
tccnt. ^ " a 

11^16 Perform the dmormal . operation prooeduree for the fivet stage 
digeation unit. , . ' 



RESOURCES r 



3 116 120 125^ 126- 141 143 144 185 207 308^ 
369 . 3U . 315 316 317 320 321 324 421 459 511 
551' 552 • 553 554 937 990 1033' 1034 ' 1399 
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OBJECTIVE 11.1, 



Identify the fir8t\tage* digeation unit. 



CONDITIONS: 



Given a unit> a model of a unit or ja photograph of a 
unit. 



^ ACCEPTABLE PEIffORMANCE: 



The s'tudent will: 

Indicate whether the process unit is used for first 
stage digestion. 



INSTRUCTOR ACTIVItY: 



1. Point out characteristics which distinguish the first 
^ stage digestion imit from other process units. 



STUDENT ACTIVITY: 



1. Develop a picture file of first stage digestion 
units. ^Mark distinguishtr^ characteristics. 



<<<<<<>>>>>> 



OBJECTIVE 11.2: 
\ , 

/ 

CONDITIONS: 



Describe the first stage digestion process in technical 
and nontechnical terms. . 



Given phgtographs of the first stage digestion unit. 



ACCEPTABLE PERFORMANCE: 



The student will: o 

. Describe the first. stage digestion unit, explaining 
the meaning of: 

anaerobic digester . ^ 
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INSTRUCTOR ACTIVITY: 



2. 



digester / 
dlgestioDi tank 
Qludge digester 

Describe the purpose of first stage digestion. 

Describe how first stage digestion affects: 
second stage digestion . 
puinping and piping 

Use diagrams, photographs and slides to describe 
first stage digestion. * . • ' ^ 

Desct-ibe the first stage digestion process during a 
plant tour. React tOo the student's "description of 
thQ process. 



STUDENT ACTIVITY: 



1. Describe the first stage digestion proQess while 
viewing photographs, diagrams and slides. 

2, Ot>0erve and describe the first stage* digestion pro-,T 
cess during a plant tour. 



<<<<<<>>>>>> 



^OBJECTIVE 11.3: 



Desovibe the safety prooedupeo for the fivat stage di-- 
geotion unit and' explain how the procedures protect em-' 
ployees and visitors. 



CONDITIONS: 



Given a list of operation and ^maintenance proced\ires. 



ACCEPTABLE PERFORMANCE: 



IC 



The student will: 

Describe' the safety procedures for the first stage 
digestion unit, commenting on: 
High-risk activities v 

opening digester cover acceeis hatches 
removing . debMs from channejls 
working- wi^h switches in automatic position 
Sources of dagger 

acid wastes ^ 
boiler ^ 
caustic wastes 
deep wells , ^^'^ 
electrical equipment 
explosive gases 



gas recirculation equipment 



4Q 



■ ■ S " \ 

3U I SBZ I First Stage Digestion 

^r^» -cO 



Sources of danger (continued) 

heat; exchanger ^ ' ? 

moving parts ' * ' 

open doors and covers 

pressure-vacuum safety valve 

pldppery walks , 

toxic gases 

welding torch ' 
Safety equipment 

fire-fighting equipment 
first-aid kit 

gas mask , " . 

lockout tags and keys " . 

no smoking sign 

nonsparking tools ^ 

protective clothing 

railings 

stair safety treads ^ 

Explain how the procedtires protect employees and - 
visitors. 



INSTRUCTOR ACTIVITY: 1. Discuss treatment plant case histories. 

2. "Describe the conditions in a plant and ask for eval- 
uation. 

3* Describe the safety procedures .for each operation and 
* maintenance procedure. 

^ , 4. Pre;^are slides of sources of dariger and high-risk 
activities. 



STUDENT ACTIVITY: 1. Read case histories and comment on employee safety 

procedures. 

2. Evaluate conditions which the instructor has des- 
cribed. Suggest remedies. 

3- Role play, operation or^inaintenance procedures. Se- 
lect proper safety efquipment and naipe the sources 6f 
danger and/high-risk activities. Develop a manual of 
. ' ^ safety procedures for the first stage digestion unit. 

4. Identify sources of danger and high-risk activities 
pictured in slides. 

<<«<<»»» 



OBJECTIVE 11.4: / Identify the aomponente of a fivet etage digeetion unit/ 

Explain the purpoee of each oomponent^ hew the Qomponent 
works and w}q/ it is important. 
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Gly«a a first stage digestion unit, unit components or a 
diagram, model or photographs of a unit and a list of 
components . • % 



ACCEPTABLE PERFORMANCE : 



The student will: 

Identify components of the 
and associated equipment: 
boiler 

fire-fjLghting equipment 
first-aid kit 
. gas recirciilation unit 
compressor 
oiler 

pressure gage 
valve 

valve tim^r 
manometer 



first stage digeistion unit 

meter 
motor 
piping 

pressure reliefrvalve 

recirculation p\imp 

sludge pump 

switchgear 

vacujam relief valve 

water trap 



Explain the purpose of each component, how the compo- 
nent works and why it is important. 



INSTRUCTOR ACTIVITY: 



•1. Point out and name ctoroponents in diagrams, photo- 
graphs or models. ^ 

2. Arrange photographs or models of components in the 
workshop for student identification. 

3. Point out and name components during a plant tour. 

4. Question the students about the purpose of each com- 
ponent, how the component works and why it* is impor- 
tant. 



STUDENT ACTIVITY: 



1.^ 



.3. 
4. 



Identify the components which tjie instiructor names on 
diagrams, photographs or models. * 
Identify the components at stations in the workshop 
in writing. 

Identify components during a plant' tour. 
Explain the purpose of eacli component, how the compo- 
nent works and why it is important. 
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OBJECTIVE 11. S: Describe the normal operation procedures for the first 

stage digestion imit components- listed above. 
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CONDITIONS: 



Given a first stage digestion unit or slides or photo- 
graphs of a first stage digestion unit, a list of compo- 
nents of the \init, a checklist of characteristics and a 
normal operation procedures manual. 



ACCEPTABLE PERFORMANCE: 



The student will: 

Describe the characteristics of each component which 
the operator checks to determine whether the compo- 
nent is f\inctionlng normally, commenting on: 

color pressure 

corrosion sound 

motion temperature 

odor vacuum 

position vibration 

Name the sense or indicator which monitors each char- 
acteristic. 

Explain how often tfete characteristics of each compo- 
nent must be checked and why the component must be 
checked on this schedule. 

Describe what an operator does if the characteristics 
of a component in^Jicate that it is not, functioning 
normally, including: 
making adjustments 

deciding about corrective maintenance 
reporting to supervisors 
reporting in written records 

Explain why a component's characteristics must be re- 
turned to normal. 

Describe routine sampling for the first stage diges- . 
tion process. 

List routine calculations for the first stage diges- 
tion process. 

Describe routine procedures for recording data. 



INSTRUCTOR ACTIVITY: 



1. Describe the characteristics of the components of the 
first stage digestion unit. ' 

2. Describe the normal operation procedures for the 
first stage digestion unit. Use color pictures. 

3. Describe the normal operation procedures during a 
slide show of components of the first stage digestion 

/ unit. 

4. Describe and explain the normal operation procedures 
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during a plant tour. Listen to the student's des- 
cription of the procedures. 



STUDENT ACTIVITY: 



1. Develop a checklist, listing the components of the 
flrert stage digestion unit- and their normal charac- 
teristics, o 

2. Develop a manual of normal operation procedures. 

3. Describe the normal operation procedures during a 
sl^de show of compopents of the first. stage digestion 
unit. 

4. Observe and describe the normal operation pi^ocedures 
during a plant tour. 
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OBJECTIVE 11.6: 



Perform the normal operation procedures for the first 
stage digestion unit. 



CONDITIONS: 



Given a first stage digestion unit, the manual of nor- 
mal operation procedures which the student has developed 
for the first stage digestion unit and basic references. 



ACCEPTABLE PERFORMANCE: 



The student will: 

Check -and evaluate the characteristics of each compo- 
nent, explaining his actions. 

Perform the procedures which an operator follows if 
the characteristics of a component iildi^ate that it 
Vis not functioning normally. 

Perform the routine sampling. 

Perform the routine calculations. 

Perform the routine record keeping. 



INSTRUCTOR ACTIVITY: 



1. Observe the student demonstrating normal operation 
procedures in a dry run in a treatment plant. 

2. Observe the student performing normal operation pro- 
cedures in a treatment plant. 



STUDENT ACTIVITT: 



1. Demonstrate the normal operation procedures in a dry 
rtin in a treatment plant. 
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2. Perform and explain the normal operation procedures 
in a treatment plant ; 
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OBJECTIVE 11.7: 



Describe and perform the stocrt-up and ehut-doum proce- 
dures for 'the first stage digestion unit. 



CONDITIONS: 



Given a mock-up, model or photograph of a first stage 
digestion>'\Hiit and a. first stage digestion unit with the 
manufacturer's operatigp manual. 



ACCEPTABLE PERFORMANCE: 
> 



The student vd.ll: 

r 

Start up and shut down a first stage digestion unit, 
following the manufacturer's instrucjbions. 



INSTRUCTOR ACTIVITY: 



STUDENT ACTIVITY: 



1. Demonstrate aiid perform the start-up procedures in a 
treatment plant. 

2. Demonstrate and perform the shut-down procedures in a 
treatment plant. 

3. Observe ^the student performing the start-up proce- 
dures In a treatment plant . 

4. Observe the> student performing the shut-down proce- 
. dures in a treatment plant. 

5. Observe the student as he evaluates his start-up pro- 
cedures. , 

6. Observe ihe student as he evaluates his shut-down 
procedures. 

r 

1. Describe the start-up procedures in a dry run in a 
* treatment plant . 

2. Describe the shut-dbwn procedures in a^dry run in a 
treatment plant. 

3. Perform the start-up procedures in a treatment pl^nt. 

4. Perform the shut-down procedures in a treatment 
plant . 

5. Evaluate the operation of the first stage digestion 
unit to determine whether correct start-up procedures 
have been used. Use the normal operation procedures 
manual which the s-Jiudent has developed. (See objec- 
tive 1.4. ) 

6. Evaluate the operation of the first stage digestion - 
unit to determine whether correct shut-down 

4n 
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procedures have been used. Use^the normal operation 
procedures manual which' the student has developed. 
(See objective 1.4. ) 
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OBJECTIVE 11.8: 



Deaaribe the abnormal operation proaedureo for the first 
Gtage digestion proaeoa. 



CONDITIONS: 



Given a wastestream in a treatment plant or editor photo- 
graphs of a wastestream, a checklist of the cpnfiitlotos 
of the wastestream and plant records and referetice ma- 
terials. ' 



ACCEPTABLE PERFORMANCK; 



The student will: 

Evaluate the wastestream for abnormal conditions, 
commenting on: , 



acidity 
alkalinity 
ammonia nitrogen 
flow 

gas composition 
industrial wastes 
level 
odor 



organic and total Kjedahl 

^itrogen 
pH . 

sludge density 
temperature 
toxic gases 
volatile acids ^ 




Pesc;ribe the pause and effect of the abnormal condi- 
tion. ^ \ 

Explain how Often the condition ot the wastestream 
must be checked. 

Describe what an operator does if he observes abnor- 
mal conditions, including: 

operational changes 

reporting to supervisors' 

sampling procedures 

Describe how the acMons of the operator will Improve 
the condition of the wastestream. 



INSTRUCTOR ACTIVITY: 



1. Describe and explain the abnormal conditions of the 
wastestream illustrated in color pictures. 

2. Describe and' explain the' abnormal operation' proce- 
dures illustrated in pictures and described in plant 
records and case histories. 
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STUDENT ACTIVITY: 



3. Describe and einplain the abnormal operation proce- 
dures during a slide show, 

"4. Describe and explain the abnormal operation proce-^ 
dures during a ti^ant tour. Listen to the student's X 
description of the procedures. 



Evaluate and explain the abnormal conditions of the 
wastestream which are illustrated in color pictures. 
Describe and explain the abnormal operation proce- 
dures illustrated in pictures and described in plant 
records and case histories. 

Describe and explain the abnormal operation proce- 
dures in a class discussion after a slide show. 
Evaluate and explain the condition of the wastestream 
during a plant tour. Describe and explain the abnor- 
mal operati^on procedures. 
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OBJECTIVE 11.9: 



DeBQvibe the preventive maintenance proaedures for the 
first stage digestion unit. 



CONDITIONS: 



Given a first stage digestion unit or pictures and draw- 
ings of a first stage digestion unit and reference ma- 
terials, including: 

inspection records 

manufacturer's maintenance guides 

plant drawings and specifications 

preventive maintenance schedule 



ACCEPTABLE PERFORMANCE: 



The student will: 

Describe these preventive maintenance procedures for 
the first stage digestion unit: 



Cleaning 

gas recirculation ynit 

compressor 

oiler 
manometer 
meter 
motor 

pressure relief valve 
recirculation pump 
sludge pump 



vacuum relief valve 
water trap 
Lubrication 

gas recirculation unit 

compressor 

oiler 
motor 

pressure relief valve 
recirculation pump 
sludge pump 
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vacuxim relief valve 
Mechanical adjustment 
boiler 

gas. recirculation unit 
compressor 
oiler . 

pressure gage 
vlilve 

valve timer 
manometer/ 
motor 

pressure relief valve 
recirculation pump/ 
switchgear 
sludge pump 



vacuxim relief valve 
Painting 
boiler 

gas recirculation unit 

compressor 

oiler 
motor 
piping 

recirculation pxmip 
sludge pxjuap 
Replacement 

fire-fighting equipment 
first-aid kit ' 
manometer 
meter 



Name the reference materials and tools needed to per- 
form the ;^reventive maintenance procedures. 

Explain how often each preventive maintenance procf^ 
dure must be performed. 

Explain how an operator determines whether a compo- 
nent needs preventive maintenance. 

Describe whaVan operator does if a component needs 
preventive maintenance. 

Explain why each preventive maintenance procedure 
is important. 



INSTRUCTOR ACTIVITY: 



1. Describe and e!icplain the preventive maintenance pro- 
cedures for the first. stage dig<^stion unit. 

2. Describe and explain the preventive maintenance pro- 
cedures during a slide show. ^ 

3. Describe and explain the preventive maintenance pro- 
cedxires during a plant tour. 



STUDENT ACTIVITY: 



2. 



X 



Develop a preventive maintenance schedule and a man- 
ual of preventive maintenance procedures. 
Observe, describe and explain the preventive mainte- 
nance procedures during a slide show. 
Observe, describe and explain the preven-^ve mainte- 
nance procedures during a plant tour^ 
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OBJECTIVE 11.10: 
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Perform the preventive maintenance procedures for the 
first stage digestion unit. 
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CONDITIONS: 



Given a first stage digestion unit and tools and refer- 
ence materials, including: 

inspection records 

manufacturer's maintenance guides 

plant drawings and specifications 

preventive maintenance schedule 



ACCEPTABLE PERFORMANCE: 



The student will: 

Select the reference materials and tools needed to 
perform the preventive maintenance procedures. 

Apply the preventive maintenance schedule for the 
first stage digestion unit, explaining his actions. 

'Perform the procedures which an operator follows when 
a component needs preventive maintenance, explaining 
his actions. ' 



INSTRUCTOR ACTIVITY: 



1. Set up simulated situations in the workshbp. 

2. Observe student inspection of a treatment plant. 

3. Observe the student performing the preventive mainte- 
nance procedures in a treatment plant. 



STUDENT ACTIVITY: 



1. Small groups of students perform the preventive main- 
tenance procedures in simfulated situations in the 
workshop. * 

2. Inspect a treatment plant. Evaluate and explain the 
preventive maintenance procedures. 

3. Perform and explain the preventive maintenance proce- 
dures in a treatment plant. 
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OBJECTIVE 11.11. 



Deecribe the corveative maintenance proceduree for the 
firet etage digestion unit oomponente Hated qn page SS. 



CONDITIONS: 



Given a first stage digestion unit or a mock-up, photo- 
graphs or drawings of a first stage digestion unit, the 
manual of operation procedures which the student has d 
veloped for the first stage digestion unit, tools and 
reference materials, including: 
catalogue of replacement parts • 
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equipment catalogues 
manufacturer's maintenance guides 



ACCEPTABLE PERFOItt^CE: 



The student will: 

Describe how an operator evaluates each component of 
the first stage digestion uMt for corrective mainte- 
nance, commenting' on: 

color pressure 

corrosion sound 

motion temperat\ire 

odor vacuum 

position - vibration 

Explain why a component has mfiLlf\inctioned. ^ 

Name the reference materials and tocle needed to per 
form the corrective maintenance. • 

Describe what an operator, does when he discovers a 
malfunction , including : 

evaluation of capabilities- of plant personnel to 

perform the procedures 
selection of replacement parts 
Record keeping 

Describe how the operator corrects the malfunction. 



INSTRUCTOR ACTIVITY: 



1, Describe and explain the corrective maintenance pro- 
cedures for the first stage digfeation unit, using 
diagrams and pictures. 

2, Describe and explain the corrective maintenance pro- 
cedures during a slide show. 

3, De§pribe and explain the 'correci^ive maintenance pro- 
cedures during treatment, plant tours. 



STUDENT ACTIVITY: 



1. Describe and explain the oorrective maintenance pro- 
cedures in situations described or pictured by the 
instinictor . 

2. Describe and explain the corrective maintenance pro- 
cedures during a slide show. 

3. Observe, describe and explain the corrective mainte- 
nance procedures during a treatment plant tour, 

<<<<f<<>>>>>> \ 
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OBJECTIVE 11.12: 



Perform the aorreative maintenmoe prooedurea for the 
fir&t atage digeotion unit oomponenta. 



CONDITIONS: 



Given a first stage digestion unit or unit components, 
the operation procedui^es manual which the student has 
developed, tools and reference materials, including: 

catalogue of replacement parts 

equipment catalogues 

manufacturer's maintenance guides 

manufactiirer 's operation jnanual 



ACCEPTABLE PERFORMANCE: 



INSTRUCTOR ACTIVITY: 



STUDENT ACTIVITY: 



The student will: 

Evaluate the components of the first stage digestion 
unit for corrective maintenance, explaining why a 
component has malfunctioned and commenting on: 

color pressure 

corrosion sound 

motion • temperature 

odor vacuum 

position vibration 

Select the reference materials and tools needed to 
perform the corrective maintenance* 

Perform the procedures which an operator follows when 
a component malfunctions, including: 

evaluation of capabilities of plant personnel to 
perform the procedures 

selection of replacement parts 

record keeping 

Correct the malfunction. 

1. Set up sinulated situations in the v/orkshop* 

2. Observe the student as he evaluates the components in 
a treatment plant. 

3» Observe the student performing the corrective mainte- 
nance procedures in a treatment plant. 

1. Small groups of students perform and explain the cor- 
rective maintenance procedures in simulated situa- 
tions in the workshop. 
2c- Evaluate the components for corrective maintenance* 
3* Perform and explain the corrective maintenance proce- 
dures in a treatment plant. 

«««»»» 
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OBJECTIVE 11. IS: Perform the safety procedures for, the first stage diges- 

tion unit and demonstrate how they protect employees and 
visitors* 

r 

CONDITIONS: Given a list of operation or maintenanc(^j procedures, tlie 

student *s manual of safety procedures, tools and safety- 
equipment . 

ACCEPTABLE PERFORMANCE: The student will: • 

Identify hazardous condition£f in the first stage di- 
gestion \init, commenting on: 
high-risk activities 
sources of danger 
safety equipment 

Explain how the procedures protect employees and 
visitors. 

Recommend corrective procedures and collect the un- 
saTe condition, 

1. Set up simulated situations in the workshop, 

2. ^Observe the student as he evaluates' the safety condi- 
tions in a treatment plant, 

3. -Observe the student performing the safety procedures 
in a treatment plant. 

Evaluate safety conditions in simiilated situations 
and recommend corrective procedures. 
Evaluate safety conditions in a treatment plant and 
recommend corrective procedures, 

Perfo]^ the safety procedures in a treatment plant. 
*<<<<<<>>»>> 

■ 

Compare other first stage digestion units' to the fixed- 
cover gas ' recirculation unit with externa^ heap ex- 
changer \ composite modeV plant unit K) . 

^ taiven a process unit and reference materials, including: 
equipment catalogues 
laboratory reports 



INSTRUCTOR ACTIVITY: 



STUDENT ACTIVITY: ^ ^ 1. 

2, 

3. 



OBJECTIVE 11.14: 



CONDITIONS: 
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ACCEPTABLE PERFOro.IANCE: 



INSTRUCTOR ACTIVITY: 



STUDENT ACTIVITY: 



manufacturer's bulletins 

manufacturer's operation manuals 

plant maintenance an(^ operation records ^ 

The student will: . • 

Compare composite model plant unit K with: 
a, floating-cover gas recirculation unit with 

external heat exchanger, 
an aerobic digester unitf^ 
a fixed-cover unit with turbo mix. 
a fixed-cover janlt with hot water coil heat. 

Consider: 

availability of replacement parts 
capital costs 

dependency on sxxrroimding environment 

ease of repair 

efficiency 

flow-handling capabilities 
maintenance dosts 
nuisance to neighbors 
operational costs 
operational skills 
personnel requirements 
reliability 
resistance to upset 
sensitivity of controls 
space requirements 
waste-handling capabilities 



1. Prepare a chart for tabulation of information about 
the units. 

2. Compare composite model plant unit K with the other 
units. 

3. Help the student to collect informtion for reports 
on the advantages and disadvantages of each unit. 

1. List information about the units on a chart. 

2. Compare the units in a panef discussion. 

3. Write a report on the advantages and disadvantages < 
each unit. 



<«<<<>>>>>> 
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OBJECTIVE 11. IS:' 



Name and locate the aomponento of the fivQt otage diges- 
tion unit listed on page 35. Name and Qeleot vefevenae 
matcHato which explain the normal operation procedureBj 
the purpooe of each component j how the component works 
and why it is^ important. 



CONDITIONS: 



Given a first stage digestion unit, unit components or a 
diagram, model or photographs of a unit and, reference 
materials, including: 
• contractor's plans of the first stage digestion unit 

manufacturer's maintenance guides 

operation and maintenance manuals ■ 



ACCEPTABLE PEEFORfJlANCE : 



The student will: ' 

/ Name and locate 1>he components of the first stage di- 

gestion unit. 

Name and select reference materials which explain the 
normal ojjferation procedures, the purpose of each com- 
ponent, how the component works and why it is impor- 
tant. 



INSTRUCTOR ACTIVITY: 1. Point out components of the first stage digestion 

unit on diagrams, photographs or models. 

2. Listen to the student naming the components and the 
applicable reference materials during a plant tour- 

3. Name and display the reference mterials which des- 
cribe the first stage digestion unit and normal oper-. 
ation procedures. - .^ 

STUDENT ACTIVITY: - 1. Name the components which the instructor points out 

on diagrams, photographs or models. 

2. Name the .components which the instructor points. put 
during a plant tour and name the reference materials 
which apply to the components. 

3. Name and select the reference materials which des- 
cribe the first stage digestion unit and normal oper- 
ation procedures. 

<<<<<<>>>>>> 



OBJECTIVE 11.16: Perform the abnormal operation procedures for the fir^t 

^ • ' stage digestion unit. 

ERIC 5,4, y ^ ) 



CONDITIONS: 



Given a wastestream in a treatment plant and reference 
materiarls^including: 

industrial waste records ' ^- ^ v 

operation logs ' ' 

operator manuals 

plant performance guides 



ACCEPTA3LE PERFORMANCi;: 



The student will: 

Evaluate the wastestream for abnornjal conditions, 
commenting on: 



.acidity 
alkalii^ity ' 
ammonia nitrogen 

flOW' 

gas composition . 
•industrial wastes 
level 
odor 



organic and total Kjedahl 
nitrogen %^ 

PH 

sludge densi-ty 
temperature- 

toxic gases ^ ^\ 

volatile acicis 



Select the references he needs to retura the waste- 
stream to normal. 

Perform the abnormal operation procedures. ' 



INSTRUCTOR ACTIVITY: 



STUDENT ACTIVITY: 



1. Observe, the student as he evaluates' the wastestream 
in a treatment plant . ' 

2. Describe the references needed to* correct abnormal 
conditions of the wastestream. -C^'^ 

3. Observe the student performing the abnormal operation 
procedures i^n simulated situations and in a treatment 
plant . 

{> 

1. Evaluate the wastestream ir a treatment plant. 

2. * Select the references needed to correct abnormal con- 

ditions of the wastestream. 

3. Perform" the abnormal operation procedures in Simula- 
-ted situations or in a treatment plant. 



<<<«<>>>>>> 



MODULE 12 

SECOND STAGE DIGESTION 

A floating ''Oover unit 
with gas storage 

Composite Model Plant Unit L 



In this module the student will learn to perform all the activities 
in the, objectives as they apply to a floating^cover Unit with gas 
storage. READ PAGES 1 TO XI BEFORE VSING THIS MODULE. 

12.1 Identify the second stage digestion unit.. 
12^2 Describe the second stage digestion process in technical and 
nontechnical terms. 

12.3 Describe the safety procedures ' for the seaond stage digestion 
unit and explain how the^ procedures protect employees and 
visitors. . , 

12. 4 Identify the components of a second stage digestion unit. Ex^ 
plain the purpose of each component^ how the component works 
and why it is important. 

12. 5-- Describe the normal operation procedures /fr the second stage 
.digestion unit components listed on page S3. 

12.6 ' Perform the normal operation procedures for the second stage 

digestion unit. ^ 

12.7 Describe and perform the start-up and shut-down procedures for 
the second stage digestion unit.^ 

12.8 Describe the cJmormal operation procedures for the second 
stage digestion process. 

12.9 Describe the^ preventive maintenance procedures for the second 
stage digestion unit'. 

12.10 Perform the preventive maintenance procedures for the second 
stage digestion unit. 

12.11 Describe the corrective maintenance prpcedures for the second 
stage digestion unit components listed on page S3. ^ 

12.12 Perform th& corrective maintenance procedures for the second 
stage digestion unit comporients. . ^ 

12.13 Perform the safety procedures for the second stage digestion 
unit vnd demonstrate how they protect employees and visitors. 

12.14 Compare other second stage digestion units to the floating- 
cover unit with gas storage (composite model plant unit LK 

12.15 Name and locate the components of the second stage digestion 
unit listed on page S3* Name and select reference materials 
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which explain the normal opevatipn procedures^ the ptcrpoae of 
. each component J how the component works and why it is impor- 
tant. ' , 
12.16 Perform the abnormal operation procedures for the 'aeaond stage 
digestion imit. 



RESOURCES: 



3 

309 
551 



116 

3U 
552 



120 
315 
553 



125 126 
316 317 
554 937 



Ul 143 144 185 J07 308 
320 321 324 421 ^59 511 
990 1033 1034 1399 



OBJECTIVE 12.1: ■ 
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Identify the second stage digestion unit. 



CONDITIONS": 



Given a unit, a model of a unit or a photograph of a 
unit . 



ACCEPTABLE PERFORMANCE: 



The student will: 

Indicate whether the process unit is used for sec- 
ond stage digestion. 



Instructor activity: 



1. Point out characteristics which distinguish the 
second stage digestion unit from other process 
units. 



STUDENT ACTIVITY: 



1. Develop a picture file of second stage digestion 
units. Mark distinguishing characteristics. 



<<<<<<>>>>>> 



OBJECTIVE 12.2: 



Describe the second stage digestion process in tech- 
nical and- nontechnical terms. 



CONDITIONS: 

ACCEPTABLE PERFORMANCE: 



Given photographs of the second stage digestion unit. 

The student will: 

Descfribe the second stage digestion unit, explain- 
ing the meaning ofj: 
anaerobic digester 
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digester 
digestion tank 
sludge digester 

Describe the purpose of second stage digestion. 

Describe how second stage digestion affects: « 

sludge conditioning * 
- sludge dewatering ' 
solids disposal 
flow measurement 
pumping and- piping 



[NSTRUCTOI^ ACTIVITY: 



Use diagrams, photograph^ andT slides to describe 
second stage digestion. 

Describe the second stage digestion process- during 
a plant tour. React to tlte student's description 
of the process. 



STUDENT ACTIVITY: 



1. Describe the second stage digestion process while 
viewing photographs, diagrams and slides. 

2. Observe and describe the' second stage digestion 
process during a plant tour. 



<<<<^<>>>»> 



OBJECTIVE 



Describe the safety prooedures for the second stage 
digestion unit and explain how the procedures protect 
employees * and visitors. 



^CONDITIONS: 



ACCEPTABLE PERF03 
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Given a list of operation and maintenance procedures. 



^^udent will: 

Describe, the safety procedures for the second stage 
digestion unit, commenting on: 
High-risk activities 

opening dTgester cover access hatches 
removing debris from channels 
working near sources of gas leakage 
working with switches in automatic position 
Sources of danger 
acid wastes 
caustic wastes 
deep wells 
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Sources of danger (continued) 
electrical equipment 
explosive gases 
fire 

moving parts 

open doors and covers 

slippery walks 

toxic gases 

welding torch 
Safety equipment 

explosion 'proof elecifrlcal fixtures 

fire-fighting equipment 

first-aid Idt 

flame arrester 
/flame trgip 
Ngas masks 
-^handrails 

no smoking signs 

nonsparking heind tool? 

pressure relief valve 

protective clothing 

safety treads on ladders and stairs 

vacuum relief valve 

vents 

Explaip "hnw the procedures protect employees and 
visitors. 



INSTRUCTOR ACTIVXTY: 



1. Discuss treatment plant case historieiSi. 

2. Describe the conditions in a plant and ask for eval- . 
uation. 

3- Describe the safety procedxires for each operation' and 

mainteneince procedure. 
4. Prepare slides of sources of danger and high-risk 

activities. 



STUDENT ACTIVITY: 



1- Read case histories and comment on employee safety 
procedures . 

2. Evaluate conditions which the instructor has des- 
cribed. S\iggest remedies. 

3. Role play operation or maintenance procedures., Se- 
lect proper safety equipment and name the sources of 
danger and high-risk activities . Develop a manual of 
safety procedures for the second stage digestion 
unit. 
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4. Identify soiirces of danger and high-risk activities 
pictured in slides. 



«<<«>>>>» 



OBJECTIVE 12.4: 



% 



0 

I^ntify the components of a eecond etage digestion 
unit. Explain the purpose of each component ^ how the 
component works and why it is important. . 



CONDITIONS: 



Given a second stage digestion unit, unit components or 
a diagram, model or photographs of a unit and a list of 
components. 



ACCEPTABLE PERFORMANCE: 



The student will: 

Identify components of the second stage digestion 
unit and associated equipment: 



boiler 

fire-fighting equipment 
first-aid kit 
floating cover 
gas recircoj-ation unit 

compressor ^ 

oiler 

pressure gage 
valve 

valve timer 



manometer 
meter 
motor 
piping 

presstire relief valve 

recirculation pump 

sludge pump 

awitchgear 

vacuum relief valve 

watfer trap 



Explain the purpose of each component, how the compo- 
nent works and why it is Important. 



INSTRUCTOR ACTIVITY: 



1. Point out and name components In diagrams, photo- 
graphs or models. 

2. Arrange photographs or models of components in the 
, workshop for student identification. 

3. Point out and name components during a plant to\ir. 

4. Question the students about the purpose of each com- 
ponent, how the component works and why it is inipor- 
tant , 



STUDENT ACTIVITY:. 



1, Identify the components which the Instructor names 
on diagrams, photographs or ^models. 

2. Identify the components at stations In the workshop 
in writing. 
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3. Identify coinponento during a plant tour. 

4. Explain the purpose of each component, how the compo- 
nent works and why ft ;L8 important. 



<<<<«>>>>» 



OBJECTIVE 12.5: 



DeQcribe the normal operation prooedureQ for the second 
stage digestion unit components listed on page S3. 



CONDITIONS: 



Given a second stage digestion unit or slides or photo- 
grajphs of a second stage digestion \mit, a list of com- 
ponents of the unit, a checklist of characteristics and 
a normal operation procedures manual. 



ACCEPTABLE PERFORMANCE: 



The student will: 

Describe the characteristics of each component which ^ 
the operatt)r checks to determine whether the compo- 
nent is functioning normally, conmenting on: 
\ color pressure 

corrosion " sound 

motion temperature 

odor vacuum 

pos i t ion , vibra t ion 

^ Name the sense or indicator which monitors each char- 
acteristic. 

Explain how often the characteristics of each compo- 
nent must be checked and why the component must be 
checked on this schedule. 

Describe what aiY operator does if the characteristics 
of a component indicate that it is not functioning 
normally, including: 

making a'djustments ^ 

deciding about corrective maintenance 

reporting to supervisors 

reporting in written records 

Explain why a component's characteristics must be re- 
turned to normal. 

Describe routine sampling for the second stage diges- 
tion process. 

List routine calculations for the second stage diges- 
tion process. 

Describe routine procedures for recording data. 
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» INSTRUCTOR ACTIVITY: 1. Describe the characteristics of the components of the 

second stage digestion unit. 

2. Describe the normal operation procedui'es for the sec- 
ond stage digestion unit. Use color pictures. 

3. Describe the norrnal operation procedures during a 
slide show off components of the second stage diges- 
tion unit. 

4- Describe and explain the normal operation procedures 
during a plant tour. Listen to the student's des- 
cription of the procedures. 



STUDENT ACTIVITY: 



1. Develop a checklist, listing the components of the 
second stage digestion unft and their normal charac- 
teristics . 

2. Develop a manual of normal operation procedures. 

3. Describe the normal operation procedures during a 
slide show of components of the second stage diges- 
tion unit. 

4. Observe and describe the normal operation procedures 
during a plant tour. 



<<<<<<>>>> >^> 



OBJECTIVE 12.6: 



Perform the normal operation procedures for the second 
stage digestion [unit. 



CONDITIONS: 



ACCEPTABLE PERFORWIANCE : 



Given a second stage digestion unit, the manual of nor- 
mal operation procedures which the student has developed 
for the second stage digestion unit and basic refer- 
ences. 



The student will: 



Check and evaluate the characteristics of each compo- 
nent, explaining his actions. , 

Perform the procedures which an operator follows if 
the characteristics of a component indicate that it 
is not fujictioning normally. 

Perform the routine sampling. 

Perform the routine calculations. 

Perform the routine record keeping. 



62 




Second Stage Digestion 



INSTRUCTOR ACTIVITY: 1. Observe the student demonstrating normal operation 

procedures in a dry run in a treatment plant. 
2. Observe the student performing normal operation pro- 
cedures in a treatment plant. 



STUDENT ACTIVITY: 1. Demonstrate the normal operation procedures in a dry 

run in a treatment plant. 
2. Perform and explain the normal operation procedures 
in a treatment plant. 

««<<>»>» 



OBJECTIVE 12. 7: 



Desoribe and per f am the Gtart^up and Bhut-down prooe-- 
dures for the eeoond stage digestion unit. 



CONDITIONS: 



ACCEPTABLE PERFORMANCE: 



Given a mock-up*) model or photograph of a second stage 
digestion unit and a second stage digestion unit mth 
the manufacturer's operation manual. 



The student will: 



Start up and shut dov/n a second stage digestion unit7 
follov/ing the manufacturer's instructions. 



INSTRUCTOR ACTIVITY: 



1. Demonstrate and perform the start-up procedures in a 
treatment plant. 

2. Demonstrate and perform the shut-dovm procedures in a 
treatment plant. 

3. Observe the student performing the start-up proce- 
dures in a treatment plant. 

A. Observe the student performing the shut-dovm proce- 
dures in a treatment plant. 

5. Observe the student as he evaluates his start-up pro- 
cedures. 

6. Observe the student as he evaluates his shut-down 
procedures. - . « ' 



STUDENT ACTIVITY: 



1. Describe the start-up procedures in a dry run in a 
treatment plant. 

2. Describe the shut-down procedures in a dry run in a 
treatment plant. 

3. Perform the start-up procedures in a treatment plant, 
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4.. Perform the shut-down procedures in a treatment 
plant. 

5. Evaluate the operation of the second stage digestion 
omit to determine whether correct start-up procedures 
have been used. Use the normal operat^lon procedures 
manual which the student has developed. (See objec- 
tive 1.4. ) ,^ 

6. Evaluate the operation of the second stage digestion 
unit to determine whether correct shut-down proce- 
dures have been used. Use the normal operations pro- 
cedure manual which the student has d^veloTOd. (See 
objective 1.4. ) ' ' \ 

- - -r 
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OBJECTIVE 12.8: 



Deharibe the dbnormdi operation prooedureQ for the goq-^ 
ond Qtage digestion pvoceos. 



CONDITIONS: 



Given a wastestream in a treatment plant or color photo- 
graphs of a wastestream, a checklist of the conditions 
of the wastestream and plant records and reference ma- 
terials. 



ACCEPTABLE PERFORMANCE: 



The student will; 
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Evaluate the wastestream for abnormal conditions, 

commenting on: 
acidity- 
alkalinity 
ammonia nitrogen 
BOP 
COD 
flow 

gas composition 
industrisil wastes 
level 



odor 

organic and total Kjedahl 

nitrogen 
PH 

sludge density- 
temperature 
toxic gases 
volatile acids 



Describe the cause and effect of the abnormal condi- 
tion. 

Explain how often the condition of the wastestream 
must be checked. 

Describe what an operator does if he observes abnor- 
mal conditions, including: 

operational changes ^ 

reporting to supervisors 

sampling procedures 

. /64 
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/ 

Describe hov/ the actions of the operator will improve 
the condition of the wastestreain. 



INSTRUCTOR ACTIVITY: 1. Describe and explain the abnoilnal conditions of the 

wastes tream illustrated in color pictures. 
2. Describe and explain the abnormal operation proce- 
dures illustrated in pictures and described in plant 
records and case histories, 
j 3. Describe and explain the abnormal operation proce- 
/' dures during a. slide show. 

4. Describe and explain the abnormal operation proce- 
dures during a plant tour. Listen to the stltdent's 
'description of the procedures. 

1. Evaluate and explain the\,abnormal conditions of the 
wastestream which are illustrated in color pictures. 

2. Describe and explain the abnormal operation procer 
dures illustrated "in pictures and described in plant 
records and case histories. 

3. Describe and explain the abnormal operation proce- 
dures in a class discussion after a slide shov/. 

4. !Evaluate and explain the condition of the wastestream 
during a plant tour. Describe and explain the abnor- 
mal operation procedures. 

<<<<<<>>>>>> 



STUDENT ACTIVITY: 



OBJECTIVE 12. 9 1 



Deaoribe the preventive maintenance proceduree for th.e 
second stage digestion unit. 



CONDITIONS: 



Given' a second stage dig^tipn Unit or pictures and 
drav/ings of a second stage digestion unit and reference 
materials, including: 

inspection records 

manufacturer's maintenance guides 

plant drawings and specifications 

preventive maintenance schedule 



ACCEPTABLE PERFORMANCE: 



The student wilf: 

Describe these preventive maintenance procedures for 
the second stage digestion unit: 
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Cleaning . ' 
gas recirculation unit 

compreQQor 
> oiler 
manometer 
meter " 
mgtor 

pressure relief valve- 
recirculation piimp 
sludge pump 
vacuum relief valve 
wdter trap 
Lubrication 
gas recirculation unit 
borapressor 
oiler 
motor 

pressure relief valve 
• i^ecirculation pump 
sludge "pump 
vacuum relief valve 
Mechanical adjustment 
boiler 

floating cover ^ 
gas recirculation unit 

compressor 

oiler 



pressure gage " 
valve 

valve timer 
manometer 
motbr 

pressure relief valve 
recirculation pymp 
sludge pump 
switchgear 
vacuum relief valve 
Painting 
boiler 

floating cover 

gas recirculation unit 

compressor 

oiler <v 
motor 
piping 

recirculation pump 
slud^^^^^jmrap 
RepIacTemenx 
fTire-fighting equipment 
first-aid kit 
manometer 
meter 




Name the reference materials and tools needed to per- 
form the preventive maintenaSnce procedures. 

Explain how often each preventive maintenance proce- 
dure must be performed. 

Explain hov; an operator determines v/hether a^ cjjJHpo- 
nent needs preventive maintenance. 

Describe what an operator does if a component needs 
preventive maintenance. 

Explain why each preventive maintenance procedure is 
important. 



Describe and explain the preventive maintenance pro- 
cedures for the second stage digestion unit. 
Describe and. explain the preventive maintenance pro- 
cedures during a slide show. 

Describe and explain the preventive maintenance pro- 
cedures during a plant tour. 
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STUDENT ACTIVITY: 



1. Develop a preventive^ maintenance schedule and a man- 
ual of "preventive maintenance procedures. 

2. Observe, deoaribe and explain the preventive mainte- 
nance procedures during a slide show. 

3. Observe, describe and explain the preventive mainte- 
nance procedures during a plant tour. 
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OBJECTIVE ^12. 10: 



Perform the preventive mairitenanoe procedures for the 
eeaond stage digestion unit. 



CONDITIONS: 



Given a second stage digestion unit and tobls and refer- 
ence materials, including: » 

inspection records 

manufacturer's maintenance guides 

plant drawings and specifications 

preventive maintenance schedule ^ 



ACCEPTABLE PERFORM/INCE: 



4 



The student will: 

r ^ 

Select the reference materials and tools needed to 
perform the preventive mai^atenance procedures. 

. Apply the preventive maintenance schedule for the 
second stage digestion unit, explaining his actions. 

Perform the procedures which an operator follows when 
a component needs preventive maintenance, explaining 
his actions. 



INSTRUCTOR ACTIVITY: 



STUDENT ACTIVITY: 



1. 
2. 
3. 



1. 



2. 



3. 



Set up simulated situations in the workshop. 
Observe student inspection of a treatment plant. 
Observe the student perforjning the preventive mainte- 
nance procedures in a treatment plant. 



Small groups of students p.erform the preventive main- 
tenance procedures in simulated situations in the 
workshop. 

Inspect a treatment plant. Evaluate and explain the 
preventive maintenance procedures. 

Perform and explain the preventive maintenance proce- 
dures in a treatment plant. 



«<<<<>>>>>> 
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OBJECTIVE 12.11: 



CONDITIONS: 



<3 • ... . ■• 

Deocribe the oorreoHve maintenanae'proaedure&^ for the 
aecond otage digeQtion unit aomponente Heted on pcige 



S3. 



Given a second stage digestion unit or a mock-up, photo- 
graphs or dravdngs of a second stage digestion unit, the 
manual of operation procedures which the student has de- 
veloped for the second stage digestion unit, tools and - 
reference materials, including: - ^ ^ 

catalogue of replacement parts 

equipment catalogues 

manufacture]^^ 'maintenance guides 



ACCEPTABLE PERFORM/INCE: 



The student will: 

Describe how an operator evaluates each cOTiponent of 
^the secpnd stage digestion unit for corrective main- 
tenance, commepting on: 

color press\ire 

corrosion sound 

motion temperature 

odor ' vacuum 

position vibration 

Explain why a component Has malfunctioned. 

Name the reference materials and tools needed to per- 
form the corrective maintemnce. 

Describe what an operator does when he 'discovers a 
malfunction, including : 

evaluation of capabilities of plant personnel to 
perform the procedxires 

selection of replacement parts 

record keeping 

Describe how the operator connects the malfunction. 



INSTRUCTOR ACTIVITY: 



1. Describe and explain the corrective maintenance pro- 
cedures for the second stage digestion unit, usiii^ 
diagrams and pictures. 

2. Describe and explain the corrective maintenance pro- 
cedures during a slide show. 

3. Describe and explain the corrective maintenance pro- 
cedures during treatment plant tours. 
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STUDENT ACTIVITY: 



J. 



Describe ahd explain the*' corrective maintenance pro- 
cedures In situations dei^'crlbed or pictured by the 
instructor. « * ^ * 

Describe and explain the corrective m^ntenance pro- 
cedures during a slide show. 

•Observe, describe and explain the corrective mainte- 
nance procedures during a treatment plant tour. 



<<««>»»> 



OBJECTIVE 12.12: 



CONDITIONS: 



^ Perform the oorreotive maintenanoe procedures for the ' 
second stage diges^tion imtt cdmponents . ^ 

Given a second' stage, digestion unit' or \mit cdmponents, 
the operation procedures manual which the student has 
developed, tools and reference materials, including: ^ 

catalogue of replacement parts 

equii)ment catalogues - 

manufacturer's maliftenance guides 

manufacturer's operation manual 



ACCEPTABLE PERFORMANCE: 



The sjiudent will: ^ \ ^ 

Evaluate the components of /the second stage digestion 
unit for collective maintenance, explaining why a 
component has malfpictioned and commenting on: 
— -• — V pressure 



color 



so\md . 
temperature 
vacuum 
vibration 



to 



corrosion 
motion 

odor ^ 
position- 

Select tl|e^ reference materials and tools^eeded 
perform the corrective maintenance. 

Perform the procedures which an operator follows when 
a component malf\mctions, including: 

evaluation of capabilities of plant personnel to 
perform the procedures 

^election of replacement parts 

record keeping • ^ , . 

Correct the'maifxmction. 



INSTRUCTOR ACTIVITY: 



1. Set up simiilaiied situations in the workshop. 

2. Observe the .student as h.e evaluates the components in 
a treatment jSlant. 
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3. observe the student performing the corrective mainte- 
nance jJroceduree ifi a treatment plant. 



STUDENT ACTIVITy: ^ 



1. Small groups of students perform and explain the cor- 
rective maintenjance procedures in simulated situa- 
tions in the workshop. 

2. Evaluate the components for corrective maintenance. 

3. Perform and explain the corrective maintenance proce- 
dures in a treatment plant. 
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bBJECTIVE 22.12: 



Perform the safety prooeduree for the second stage di^ 
-gejBtion unit and demonstrate hew they protect employees 
and visitors. 



CONDITIONS: 



Given a list of operation or maintefnance procedures, the 
student's manual of safety procedures, tools and safety 
equipment . 



ACCEPTABLE PERFORMANCE: 



INSTRUCTOR ^ACtXVITY : 



The student will: ' 

. Identify hazardous conditions in the second stage di- 
gestion unit, commenting on: 
high-risk activities 
sources of danger^ 
safety equipment 

Explain how the procedures protect employees and 
visitors. 

Recommend corrective procedures and correct the un- 
,safe condition. 

1. Set up simulated situations in the workshop. 

2. Observe the student as he evaluates the safety condi- 
tions in a- treatment plant. 

3^ Observe the student performing the safety procedures 
in a treatment plant. 



STUDENT ACTIVITY: 



1. Evaluate safety conditions in siraillated situations 
and -recommend corrective procedures. 



J? 
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2. Evaluate safety conditions In a treatment plant and 
. recommend cprrective procedures. 

3. Perform the safety procedures in a treatment plant. 
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OBJECTIVE 12.14: 



Compare other second etage digestion units to the 
floating-'Obver unit with gas storage (composite model 
plant unit L). 



CONDITIONS: 



Given a process unit and reference materials, including.: 
equipment catal'ogues 
laboratory r,eport3 
manufacturer's bulletins 
manufacturer's operation manuals 
plant maintenance and" operation records 



ACCEPTABLE PERFOHMANCE: 



The student will: 

Compare composite model plailt unit L with: 
a fixed-cover unit, 
an aerobic digester unit. 

Consider: 

availability of replacement parts 
" capital cdsts. 

dependency .on surrounding environment 

ease of repair 

efficiency 

flow-handling capabilities 
maintenance costs 
nuisance to neighbors 
^ operational costs 
i operational skills 

personnel requirements 
reliability 
resistance to upset 
sensitivity of controls 
space requirements 
waste^handling capabilities 



INSTRUCTOR ACTIVITY: 



1. Prepare a chart for tabulation of information about 
the units . 

2. Compare composite model plant unit L with the other 
, units. 
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3.- Help the student to collect information, for ;;eports 
on the advantages and disadvantages of each unit. 



STUDENT ACTIVITY:' 



1. List infonnation about the units on a chart. 

2. Compare the imlts in a panel (^scussion. 

3. Write a report on the advantages and disadvantages of 
each unit. 



<<<«<>>>»> 



OBJECTIVE 12. IS: 



Name and locate the componente of the aeoond stage di^ 
geetion unit listed on page S3, Same and select refer- 
ence materials which explain the normal operation pro- 
cedures ^ the purpose of each components hew the compo- 
nent works and why it is important 



CONDITIONS; . Given a second stage digestion unit, unit conrponents or 

a diagram, model or photographs of a unit and reference 
materials , including : 

contractor's*, plans of the second stage digestion unit 
manufacturer's maintenance guides 
operation and maintenance inaniials 

ACCEPTABLE PERFORMANCE: The student will: 

Name and locate the components of the second stage 
digepidon unit. 

Name and select reference materials which explain the 
normal operation procedures, the pxirpose of each com- 
ponent, how the component works and why it is iinpor- 



INSTRUCTOR ACTIVITY: 1. Point out components of the sedond stage digestion 

unit on diagrams, photographs or models. 

2^ Listen to the student naming the components and the 
applicable reference materials dxiring a plant tour. 

3» Name and display the reference materials which des- 
cribe the second stage digestion unit and nonnal 
operation procedures. 



STUDENT ACTIVITY: 1. Name the components which the instructor points out 

on diagrams, photographs or models. 

erJc . . 
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2. N^e the components which the instructor points out 
during a plant tour and name the reference materials 
which apply to the components. 

3. Name and select the reference ma;terials which des- 
cribe the second stage digestion unit and normal op- 
eration procedures. 

«««>>»>> 



OBJECTIVE 12.16: 



Perform the abnormal operation prooeduree for the second 
stage digestion unit. 



CONDITIONS: 



Given a wastestream in a treatment plant and reference 
materials , including : 

industrial waste records 

operation logs ^tj^ 

operator manuals 

plant performance guides 



ACCEPTABLE PERFORMANCE: 



The student will: f 

Evaluate the wastestream for abnormal conditions, 
consenting on: , , 



acidity 

alkalinity 

ammonia nitrogen 

BOD 

COD 

flow 

gas composition 
industrial wastes 
level 



odor 

organic and total Kjedahl 
nitrogen . 

sludge density 
temperature 
toxic gases 
volatile acids 



Select the references he needs to ret\im the waste- 
stream to normal. 

Perform the abnonnal operation procedures. 



INSTRUCTOR ACTIVITY: 



Observe the student as he evaluates the wastestream 
in a treatment plant. 

Describe the references needed to correct abnormal 

conditions of the wastestream. * 

Observe the student performing the abnormal operation 

procedures in simulated situations and in a treatment 

plant 
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STUDENT ACTIVITY: 1. Evaluate the wastestream in a treatment plant. 

2. Select the references needed to correct abnormal con- 
ditions of the wastestream. 

3* Perform the abnormal operation procedures irf simula- 
ted situations or in a treatment plant. 

«««»>>>> 
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MODULE 13. 

SLUDGE CONDITIONING 

A dhemioal aonditioning unit 
, h}ith oovmteraurrent elutriation 

Compoaite Model Plant Unit M 



PURPOSE: 



OBJECTIVES: 



In this module the student' will learn to perform all the aotivitiea 
in the ob^jeotives as they apply to a ohemi^ai~<iondiH^ing unit un^h 
aounteraurrent elutriaUon. READ PAGET' TO ir^ORE USING THIS \ 
MODULE. 




13. 1 
13.2 

13. 3 

13.4 

13. S- 
13.6 
13. 7 

i3:b 

13.9 
13.10 
13. 11 
13.12 
13. 13 
13.14 

13.15 



unit.- 

prooeaa in technical and non- 
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Identify the sludge aonditionir 
Describe the sludge aonditionir 
technical terms. 
Describe the safety procedures If or the sludge conditioning 
unit and explain how the procedures protect ejjftployees and 
visitors. 

Identify the components of a sludge conditioning unit. Ex- 
plain the purpose of each component^ how the^ component works 
and why it is important. 

Describe the normal operation procedures for the sludge con- 
ditioning unit components listed on page 73. 

Perform the normal operation procedures for the sludge condi- ' 
tioning unit. 

Describe and perform the start-up and shut-down procedures for 
the sludge conditioning unit. 

Describe the abnormal operation procedures for the sludge con-- 
ditioning process. 

Describe the preventive maintenance procedures for the sludge 
conditioning unit. 

Perfoz^ the preventive maintenance procedures for the sludge 
conditioning unit. * I 

Describe the cdrrective maintenance procedures for the sludge 
conditioning unit components listed on page 73. 
Perform the ^ corrective maintenance procedures for the sludge 
conditioning unit components. 

Perform the safety procedures for the sludge conditioning unit 
and demonstrate how they protect employees and visitors. 
Compgre other sludge conditioning units to the chemical condi- 
tioning unit with countercurrent elutriation (composite model 
plant unit M) . s 

Name and locate the components of the sludge conditioning unit 
listed on page 73. Name and select reference materials which 
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explain the normal operation procedidrcQj the purpoee of each 
^ component^ how the component worke and why it is important. 

13.16 Perform the abnormal operation praoedurea for the eludge con- 

ditioning unit. 



RESOURCES: 3 116 120 125 141 143 144 307 308 309 316 

317 320 321 324 421 459 511 551 552 55CJ 554 
937 990 1033 1034 1399 

<<<<<<>>>>>> 



OBJECTIVE 13.1: 



Identify the sludge conditioning unit. 



CONDITIONS: 



Given a "unit, a model of a unit or a photograph of a 
unit. 



ACCEPTABLE PERFOIMiNCli^ The student will: 



Indicate whether the process unit is used for sludge 
conditioning. 



INSTRUCTOR ACTIVITY: 



1. Point out characteristics which distinguish the 
sludge conditioning unit from other process units* 



STUDENT ACTIVITY: 



1. Develop a picture file of sludge conditioning unit^. 
Mark distinguishing characteristics. 



<<<<<<>>>>>> 



OBJECTIVE 13.2: 



Describe the sludge conditioning ^process in technical 
and nontechnical terms. 



CONDITIONS: 



Given photographs of the sludge conditioning unit. 



ACCEPTABLE PERFORMANCE: 
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The student will: 

Describe the sludge conditioning uni*t, explaining the 
meaning of: 

chemical conditioning 

coagulation 

countercurrent elutriation 
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elutriation 
^ floccxilation 

sludge conditioning 

Describe the purpose of sludge conditioning. 

Describe how sludge conditioning affects: 
sludge dewatering 
solids disposal 
flow measurement 
^ puniping and piping 



INSTRUCTOR ACTIVITY: . 1. Use diagrams, photographs and slides to describe 

sludge, conditioning. 
2. Describe the sludge conditioning process during a 
plant tour. React to the student's description of 
the process. 



STUDENT ACTIVITY: 



1. Describe the sludge conditioning process v/hile view- 
ing photographs, diagrams and slides. 

2. Observe and describe the sludge conditioning process 
during a plant tour. 



«<<<<>>>>>> 



OBJECTIVE 13. 3: 



Describe the safety prooedures for the sludge condition 
ing unit and explain hew the procedures protect employ 
ees and visitors. 



CONDITIONS: 



Given a list of operation Vnd maintenance procedures. 



ACCEPTABLE PERFORMANCE: 




The student will: 

Describe the safety procedures for the sludge condi- 
oning unit, commenting on-: 
High-risk activities ' - 

handling chemically coated equipment and 

components 
lifting heavy objects 
mixing chemicals 

pressurizing chemical storage containers 
removing debris from channels 
walking in or near pits 

working with switches in automatic position 
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Sources of danger 
acid wastes 
caustic wastes 
chemicals 

electrical equipment 
explosive gases 
ladders 

loose handrails 

moving parts i» 

open doors and covers 

pits 

rotating or oscillating equipment 

slippery flbors and catwalks 

sludge 

stairs 

tanks 

welding torch 

wells ^ 
Safety equipment 

bicarbonate of soda solution 

boric acid solution 

eyewash stations 

face shields 

first-aid kit 

goggles 
; hoisting apparatus 

lockout tags and keys 

protective breathing apparatus 

protective, clothing 

railings • * ' ' 

safety Showers ' 
- ' ■ stair safety treads 

Explain how the procedures protect employees and 
visitors. 



INSTRUCTOR ACTIVITY: 



1. Discuss treatment plant case histories. 

2. Describe the conditions in a plant and ask for eval- 
uation. 

3. Describe the safety procedures for each operation and 
maintenance procedure. I 

4. Prepare slides of sources of danger and high-risk 
activities. : 



STUDENT ACTIVITY: 



1. Read case histories and comment on employee safety 
procedures. 
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2. Evaluate conditiona which the instructor has des- 
cribed . Suggest^ remedies . 

3. Role play operation or maintenance procedureo. Se- 
lect proper safety equipment and name the sources of 
danger and high^a^t^ activities. Develop a ipanual of 
safety procedures'^r the sludge conditioning unit. 

4. Identify sources of danger and high-risk activities 
pictured in slides. 

«««»»» 



OBJECTIVE 13. 4: 



Identify the aomponente of a-aludge conditioning unit.. 
Explain the pidrpoae of each component , hew the component 
works and why it ie important. 



CONDITIONS: 



Given a sludge conditioning \mit, tmit components or a 
diagram, model or photographs of a unit and a list of 
components . 



ACCEPTABLE PERFORMANCE: 



The student will: 

Identify components of a sludge conditioning unit and 



associated equipment: 
agitator 
bucket elevator 
chain 

chemical conditioning tank 
chemical dry tank 
chemical feed pump 
chemical feeder 
chemical storage 
collector 
control loop 
coupling 

elutriatioh tank 
fire-fighting equipment 



first-aid kit 
f Ught ' 
flowmeter 
motor 

overload alarm 

pump 

rail 

shaft 

shoe 

slaker 

speed reducer 
sprocket 
. valve 



Explain the purpose of each component, how the compo- 
nent works and why it is important. 



INSTRUCTOR ACTIVITY: 



1. Point out and name components in diagrams, photo- 
graphs or models . / 

2. Arrange photographs* or models of components in the 
workshop for student identification. 

3. Point out and name components during a plant tour. 



ERIC 



79" 




Sludge Conditioning 



4. Question the students about the purpose of each com- 
ponent, how the component works and why it *is impor- 
tant. 

STUDENT ACTIVITY: _ 1. Identify the components which the Instructor names on 

diagrams, photographs or models^ 

2. Identify the components at stations in the workshop 
in writing, 

3. Identify components during a plant tour- 

4. Explain the purpose of each component, how the co55)o- 
nent works and why it is Important, 

«<<<<>>>>>> 



OBJECTIVE 13.5: 



Deearibe the normal operation procedures for the sludge 
conditioning unit components listed on page 73. 



CONDITIONS: 



Given a sludge conditioning unit or slides or photo- 
graphs of a sludge conditioning unit, a list of compo- 
nents of the unit, a checklist of characteristics and a 
normal operation procedures manual. 



ACCEPTABLE PERFORMANCE: 
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The student will: 

Describe the characteristics of each component v/hich 
the operator checks to determine whether the compo- 
nent is functioning normally, commenting on: 

color position 

corrosion . - ^ pressure 

flow sound 

motion temperature 

odor vibration 

Name the sense or indicator which mbnitors each char- 
-acteristic. ' / ' 

Explain how often the characteristics of each compo- 
nent must be checked and why the component must be 
checked on this schedule. 

Describe what an operator does if the characteristics 
of a component Indicate that it is not functioning 
normally. Including: 
making adjustments 

deciding about corrective maintenance 
reporting to supervisors 
reporting in written records 
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Explain v/hy a component's characteriBtics must be re- 
turned to normal. _ ^ 

Describe routine sampling for the sludge conditioning 
process. 

■ «. 

List routine calculations for the sludge conditioning 
process. 

Describe routine procedures for re'cordlng data. 



INSTRUCTOR ACTIVITY: 



1. Describe the characteristics of the components of the 
sludgy conditioning unit. 

2. Describe the normal operation procedures for the 
sludge conditioning unit. Use color pictures. 

3. Describe the normal operation procedures during a 

. "slide show of components of thw sludge conditioning ^ 
unit. . ' • 

4. Describe and explaip the normal operation procedures 
during ^ a plant tour. Listep to the student * s jdes- 
cription of the procedures*. 



STUDENT ACTIVITY: 



\ ' 1. Develop a checklist, listing the components' of the 

sludge conditioning unit and their normal character- 
istics. " ' 

2. Develop a manual of normal operation procedures. 

3. Describe the normal operation procedures during a 
slide show of components of the sludge conditioning 
unit. 

4. Observe and describe the normal operation procedures 
during a plant tour. 



.<<<<<<»>>>> 



OBJECTIVE 13.6: 



Pev^fovm the normal operation proaeduree for the sludge ^ 
conditioning unit. 



CONDITIONS: 



Given a sludge conditioning unit, the manual of normal 
operation procedures which the student has developed for 
the sludge conditioning unit and basic references. 



ACCEPTABLE PERFORMANCE: 



The student will: 

Checkiand evaluate the characteristics of each compo- 
nent^ explaining his actions. 
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Perform the procedures which an operator ;Pollows if 
the characteristics of a component indicate th^t It 
is not functioning nonijally. ' 

Perform the routine Qampling. 

Perform the routine calculations • 

Perform the routine record keeping. 



INSTRUCTOR ACTIVITY: 



1. Observe the student demonstrating normal operation 
procedures in a dry run in a treatment plant. 

2. Observe the student ^performing nomlal operation pro- 
cedures in a treatmeiit plant. 



STUDENT ACTIVITY: 



Demonstrate the normal operation procedures in a dry 
run in a treatment plant. 

Perform and explain the normal operation procedures 
in a treatment plant. 



<*<««>>>>>> 



OBJECTIVE 23.7: 



Deaarihe and perform the etart-Kp and Qhut-dobm prooe^ 
duree for the sludge conditioning unit. 



CONDITIONS: 



Given a mock-up, model or photograph of a sludge condi- 
tioning unit and a sludgje conditioning unit with the 
manufacturer's operation manual. 



ACCEPTABLE PERFORMANCE: 



The student will: 

Start up and shut dovm a sludge conditioning unit, 
following the manufacturer 's Instructions. 



INSTRUCTOR ACTIVITY: 



1. Demonstrate and perform the start-up procedures in a 
treatment plant. 

2. Demons'^rate and perform the shut-down procedures in 
treatment plant. 

3. Observe the student performing the start-up proce- 
dures in a treatment plant. 

4. Observe the student performing the shut-down proce- 
dures in 'a treatment plant'. 

5. Observe the .student as he evaluates his start-up pro 
cedures. 

6. Observe the student as he evaluates his shut-down 
procedures. 
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STUDENT ACTIVITY: 



1. Describe the st^t-up procedures in a dry run in a , 
treatment^ plant. • • 

2. Describe the ' shut-down proceclures in a. dry run in a* 
treatment plant. ' • ir 

3. P^foi^ the 5^tart-up procedures in a .treatment plant. 

4. 'Pe^orm the shut-down procedures in a treatment plant. 

5. Evaluate the operation of the sludge conditioning- 

• unit' •&> determine whether correct &tar,t-up procedures 
iiave bedn used. * Use the normal opteration'proced\u:es 
' manual which the student has developed. (See objec- 
, tive 1.4- ) ^ C u 

6^. E^luate the operation of the sludge conditioning 
« unit to detennine whether cornet ^but-down proce- 
dures have been used. Use the nonnai opera tioipi pro- 
cedures manual which the student has developed. (See 
objective Ini. ) ' ^ ' 



<««<>»»> 



OBJECTIVE^i 8: 



^ . CONDITIONS: ^ 



\ 



Describe the abnormal operation procedures for the 
slu^e conditioning -process. • \ ' 

Given a wastestream in a. treatment plant or color photo- 
graphs of a wastestream, a checklist 6f the conditions^ 
of the wastestream and plant records and reference mate- 
rials. 



ACCEPTABLE PHREORMANCE : 



The student will: ^ • ' * / ' « 

Evaluate the wastestream for » abnormal conditions, > J 

commenting on: * 

alkalinity , industrial waste's - 

chemical feed concentrationv^pH r 
flow • suspended solids 

Describe the cause and. effect of the abnormal condi- 
tion. ' V 
Explain how often the condition 'of the wastestream - 
must be checked. . ^ • . ^^=^5:^ 
Describe what an operator does if he observes abnor- 
mal conditions, including: ^ 
operational 'changes 
reporting to supervfso^s 
sampling procedures 

Describe how the ^ctiqns of thfe operator will ^improve 
the condition of the wastestream. 
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INSTRUCTOR ACTIVITY: 



X. Describe and explain the abnormal 6ondltlons of the 
v/astestream illustrated In- color pictures. 

2. Describe and explain the' abfiormal operation proce- 
dures illustrated in pictures and described In plant 
records and case' histprles . 

3. - Describe and explain the abnormal operation proce- 

dures during er slide show. 

4. ^Describe and explain the abnormal operation proce- 

dures during a plant tour. Listen to the student's 
description of the procedures. 



STUDENT ACTIVITY: 



1. Evaluate and explain the abnormal conditions of the 
wastestream which are illustrated in color pictures. 

2. Describe and explain .the abnormal operation proce- 
dures illustrated in pictures and described In plant 
records and case histories 7 

Describe and explain the abnormal operation proce- 
dures in a class discussion after a sll^e show'. 
Evaluate and explain the' condition of the wastestream 
during a plant tour. "Describe and explain the abnor- 
mal operation procedures. . ■ 



3. 
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OBJECTIVE 13.9: 



CONDITIONS: 



ACCEPTABLE PERFORMANCE: 
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De^r*ibe the .preventive maintenanoe prooedures for the 
sludge oonditioning uniti 



Given a sludge condi^oning unit or pictures and draw- 
ings of a sludgy conditioning unit and reference mate- 
rials , including • ' , 
^inspection records ; 

manufacturer's maintenance giiidWs 

plant drawings and specifications J 

preventive maintenance schedule 

i 

The student will: 

Describe these preventive maintenance procedures for 
Jihe/ sludge conditioning unit: 



Cleaning 

bucket elevator 
chemical dry tank * 
chemical feed pump 
chemical fejeder 
chemical" storage 
collector 
flight 
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motor 
- pump 

s laker 
Lubrication 

agitator'' 

bucket e^evator^ 

chain • 

chemical feed pump 
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chemical feeder 


chemical dry tank 


coupling 


chemical feed pump 


' motor 


chemical feeder 


pump 


chemical storage 


speed reducer 


elutriation tank 


valve 


motor 


Mechanical adjustment 


pump 


agitator 


slaker 


chain 


speed reducer 


chemical feed punrp 


Replacement 


chemical feeder 


chain 


flight 


control loop 


flowmeter 


fire-fighting equipment 


motor 


first-aid- kit 


overload alarm 


sprocket 


pump 


Wear measurement. 


shaft 


chain 


slaker 


^ coupling 


speed reducer 


flight 


sprocket 


rail 


valve 


shaft 


Painting 


shoe 


' agitator 


sprocket 



chemical conditioning 
tank 

Name the reference materials and tools needed to , 
perform the preventive maintejiance pi^oc'edures . 

Explain how often each preventive mainWiance pro- 
cedure must be performed. 

Explain how an operator determines whether ^ compo- 
nent needs preventive maintenance. 

Describe what an operator does if a component needs 
preventive mainl^nance. 

Explain why each preventive maintenance procedi|pe is 
important. 



INSTRUCTOR ACTIVITY: 



Describe and explain the preventive maintenance pro- 
cedures for the sludge condit^.oning unit. 
Describe and explain the preventive maintenance pro- 
cedures during a slide show. 

Describe and explain the preventive maintenance pro- 
cedures during -a -plant tour. 
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STUDENT ACTIVITY: 



1. Develop a preventive maintenance schedule and a man- 
ual of preventive 'maintenance prc/cedures. 

2. Observe, describe and explain the preventive mainte- 
, naixce procedures during a slide show. 

3- Observe, describe and explain the preventive mainte- 
nance procedures during a plant tour. 
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OBJECTIVE 13.10: 



Perform the preventive maintenanae prooeduree for the 
eludge conditioning unit* - ' • 



CONDITIONS: 



Given a sludge conditioning unit and tools and reference 
materials , including : 

inspection records 

manuTacturer *s maintenance guide 

plant drawings and specifications 

preventive maintenance schedtile 



ACCEPTABLE PERFORMANCE: The student will: 

Select the reference materials and tools needed to 
perform the preventive maintenance procedures. 

Apply the preventive maintenance schedule for the 
sludge conditioning unit, explaining his actions. 

Perform the procedures which an operator follows v/hen. 
a component needs preventive maintenance, explaining 
his actions. 



INSTRUCTOR ACTIVITY: 



1. Set up simulated situations in the workshop. 

2. Observe student inspection of a -treatment plant. • 

3- Observe the student performing the preventive mainte- 
nance procedures in a treatment plant. 



STUDENT ACTIVITY: 



1. Small groups of students perform the preventive main- 
tenance procedures in simulated situations in, the 
workshop. 

2. ihspect a treatment plant. Evaluate and explain the 
, preventive maintenance procedures. 

3. Perform and explain the preventive maintenance proce- 
dures in a treatment plant. 



<<<<<<>»>>> 
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OBJECTIVE 13*11: Desaribe the oorreotive maintenanae procedureo for the 

sludge ^conditioning unit aomponente Hated bn page 72. 



CONDITIONj^: \ Given a sludge conditioning unit or a mock-up, photo- 

graphs or drawings of a sludge conditioning unit, the 
manual of operation procedures which the student has de- 
veloped for the sludge conditioning unit, tools and ref- 
erence materials. Including: 

catalogue of replacement parts 
equipment catalogues ' ^ v 

manufacturer's maintenance guides 



ACCEPTABLE PERFORMANCE: 




The student will: 

Describe how an operator evaluates each component of 
the siudge conditioning unit ror corrective mainte- 
nance, commenting on: 

color * position 

corrosion pressure 
flow sound 
motion temperature 
' odor vibration 

Explain why a component has malfxinctioned. 

the reference materials and tools needed to per- 
j\ corrective m^jlntenance. 

Describe%«tiat an operator does when he discovers a 
malf unctlono4jacluding : 

evaluation ^S^pabilities of plant personnel to 
. perform the pSbi;edures 
selection of replac^jjgnt parts . \ 

record keeping 

Describe how the operator co?^cts the malfxincl 



INSTRUCTOR ACTIVITY: 



1., Describe and explain the corrective ni&^tenance pro- 
cedures for the sludge conditioning unlr>v using dia- 
grams and pictures i 

2. Describe and explain the corrective malnte; 
cedures during a slide show. 

3. Describe and explain the corrective maintenance 
oedures during treatment plant tours. 



e pro- 



Dro- 




Sludge Conditioning 



STUDENT ACTIVITY: 



1. Describe and explain the corrective riiaintenance pro- 
cedures in situations described or pictured by the 
instructor. 

2. Describe and explain the corrective maintenance pro- 
cedures during a slide show. 

3. Observe, describe and ejcplain the corrective mainte- 
nance procedures during a treatment plant tour. 



<<<<<<>>>>>> 



OBJECTIVE 13.12: 



Perfom the oorreotive maintenance prooedures for^ the 
sludge conditioning unit aSmponente. 



CONATIONS: 



Given a sludge conditioning unit or unit components, the 
operation procedures manual which the student has devel- 
oped, tools and reference materials, including: 

catalogue of replacement parts 

equipment catalogues 

manufacturer's maintenance guides 

manufacturer*^ operation manual 



ACCEPTABLE PERFORf^ilANCE : 



The student will: 

Evaluate the components of the sludge conditioning 
unit for corrective maintenance, explaining why a 
component has malfunctioned and commenting on: 

color position 

corrosion pressure 

flow sound 

motion temperature 

odor vibration 

Select the reference materials and tools needed to 
perform the corrective maintenance. 

Perform the procedures which an operator follows when 

a component malfunctions, including: 

evaluation of capabilities of plant p^^rsonnel to 

perform the procedures 
selection of replacement parts 
record keeping * 

Correct the malfunction. 



INSTRUCTOR ACTIVITY: 
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1. Set up simulated situations in the workshop. 

2. 6bserve the student as he evaluates the components in 
a treatment plant. 
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3. Obseirve the student performing the corrective mainte- 
nance procedures in a treatment plant. 



STUDENT. ACTIVITY: 



1. Small groups of students perform and explain the cor- 
rective maintenance procedures in simulated situa- 
tions in the workshop. ^ 

2. Evaluate the components for corrective maintenance. 

3. Perfonn and explain the corrective maintenance proce- 
dures in a treatment ^lant. 



<<<<<<>>>>>> 



OBJECTIVE 13.131 



Perform the safety prooeihires for the sludge oonditiort" 
ing unit and demonetrate hew they protect employees and 
visitors • 



CONDITIONS: 



Given a list of operation or maintenance procedures, the 
student's manual of safety procedures, tools and safety 
equipment. ' ' 



ACCEPTABLE PERFORMANCE: 



The student will: 

Identify hazardous conditions in the sludge condi- 
tioning unit, commenting on: 

high-risk activities 

sources of danger 

safety equipment 

Explain how the procedures protect employees and 
visitors. 

Recommend corrective procedures and correct the un- 
safe condition. 



INSTRUCTOR ACTIVITY: 



1. 
2. 

3. 



Set up simulated situations in the workshop. 
Observe the student as he evaluates the safety condi- 
tions in a treatment plant. \ 
Observe the student performing the safety procedures 
in a treatment plant. 



STUDENT ACTIVITY: 



ERIC 



1. Evaluate safety conditions in simulated situations 
and recommend corrective procedures. 

2. Evaluate safety conditions in a treatment plant and 
recommend corrective procedures. 
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3* Perform the safety procedures in a treatment plant. 



<<<<«>>>>>> 



OBJECTIVE 13.14: 



Cofnp<xre other sludge conditioning units to the ahemiaal 
Qonditioning unit with oounteraurreot elutriation (Qom-- 
poaite model plant unit 74). 



CONDITIONS: 



Given a process unit and reference materials, including 
equipment catalogues 
laboratory reports 
manufacturer's bulletins 
manufacturer's operation manuals 
plant maintenance and operation records 



ACCEPTABLE PERFORMANCE: The student will: 

^ Compare composite model plant unit M with: 

a multistage elutriation unit, 
a sing^ stage -elutriation unit. 

Consider: 

availability of replacement parts 
capital costs 

dependency on surrounding environment 

ease of repair 

efficiency 

flow-handling capabilities 
maintenance costs 
nuisance. to neighbors 
operational costs 
operational skills 
personnel requirements 
reusability ^ , ^ \ 

^ resistance to upset 

sensitivity of controls / 
space i/equirements ^ . 

^ waste-pandling capabilities 

y * 
INSTRUCTOR ACTIVITY: - 1. Prepare a chart for tabulation of information about 

the units. 

2. Compare composite model plant unit M with the other 
units. 

3. Help the student to collect information for reports 
, on the advantages and disadvantages of each unit. 
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STUDE^JT ACTIVITY: 



1. -List information about the units on a chart. 

2. Conipare the units in a panel discussion. 

3. Write a report on the advantages and disadvantages of 
each unit. 



<<<<<<>>>>>> 



OBJECTIVE 13.J5: 



Name and locati the oanponento of the sludge Qondition- 
ing unit listed on page 73. Name and select reference 
materials which explain the normal operation procedures, 
the purpose of each component, how the component works 
and why it is important. 



CONDITIONS: 



Given a sludge conditioning unit, \init components or a 
diagram, model or photographs of a unit and reference 
materials, including: 

contractor's plans of the sludge conditioning unit 

manufacturer's maintenance gxiides 

operation and maintenance manuals 



ACCEPTAB]^ PERFORMANCE: 



The student will: 

Name and locate the components of the sludge condi- 
tioning unit. 

Name and select reference materials which explain the 
normal operation procsedures, the purpose of each com- 
ponent, how (the component works and why it is impor- 
tant . V 



INSTRUCTOR ACTIVITY: 



1. Point out components of the sludge conditioning xinit 
on diagrams, photographs or models. 

2. Listen to the student naming the components and the 
applicable reference materials during a plant tour. 

3. Name and display the reference materials which des- 
cribe the sludge conditioning unit and normal opera- 
tion procedures. 



STUDENT ACTIVITY: 



1. Name the components which the instructor points out 
on diagrams, photographs or models. 

2. Name the components which the instructor points out 
during a plant tour and name the reference materials 
which apply to the components. 

3. Name and select the reference materials which 
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describe the sludge conditioning unit and ndrmal op- 
- eration prd0ediiresy . 

<«<t:<»»» 



Perform the abnormal operation proaedAree for the kludge 
conditioning unit. * 



' Given a wastestream in a treatment plant and reference* 
materials, including: 

industrial waste records 
operation logs 
operator manuals 
plant' performance guides 

ACCEPTABLE PERFORMANCE: The student will: ] 

Evaluate the waste^tyeam for abnormal conditions, 

commenting on: ' 

alkalinity - ' industrial ^wastes 

chemical feed concentration ■. pH 

flow ' suspended solids 

Select the referenced he needs to return the waste- 
streisim to normal. 

Perform the abnormal operation prdfeedures. 

INSTRUCTOR ACTIVITY: 1. Observe the student^as he evaluates the wastestream 

in a treatment plant. 
2. Describe the references needed to corredt abnormal 

conditions of the wastestream. 
3- Observe the student performing the^ abnormal operation 

procedures in simulated situations and in a treatment 

plant. 



OBJECTIVE 13^16: 



CONDITIONS: 



STUDENT ACTIVITY: 1. Evaluate the wastestream in a treatment plant. 

2. Select the references needed to correct abnormal con- 
ditions of the wastestream. 

3* Perform the. abnormal operation procedures in simula- 
ted situations or" In a treatment plant. 



««<<»»» 
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